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Self-Management of Chronic 
Fatigue Syndrome in Adolescents
Katherine Rowe, Amanda Apple and Fiona McDonald
Abstract
Chronic fatigue syndrome (CFS) or myalgic encephalomyelitis/chronic fatigue 
syndrome (ME/CFS) is a condition of unknown aetiology that commonly fol-
lows an infection. There are no known predictors for recovery or established 
treatments. At the Royal Children’s Hospital (RCH) in Melbourne, Australia, the 
majority of young people with CFS are provided with symptom management 
and lifestyle guidance in an outpatient setting. However, for some, educational 
or social issues preclude progress and for those who request this assistance, since 
2012, the Victorian Paediatric Rehabilitation Service has offered an Intensive Self-
Management Program. For this program, participants engage in both group and 
individual sessions, attending 3 days per week for 4 weeks in small groups of 3–4. 
Interdisciplinary input is from Occupational Therapy, Physiotherapy, Education 
and Psychology to assist with goal setting and strategies. Outcome measures are 
obtained at initial assessment, 6 weeks and 6 months post-program. Support is 
offered for 12 months post-program. For both the outpatient program and the 
intensive program the outcomes and feedback from patient and family has influ-
enced the approach and focus. This chapter outlines the current approach and how 
it has evolved over time.
Keywords: adolescent, chronic fatigue syndrome, management, rehabilitation, 
outcomes
1. Introduction
Chronic fatigue syndrome is a condition of unknown aetiology that commonly 
follows an infective process in young people. There is a new onset of fatigue for at 
least 3–6 months that is not relieved by rest and not explained by other medical 
conditions. Post-exertional malaise, cognitive difficulties and unrefreshing sleep 
are present. In addition, a variety of somatic symptoms are commonly present such 
as headache, abdominal or muscle pain, as well as flu-like symptoms without fever, 
and symptoms associated with orthostatic intolerance [1–5]. The key features and 
symptom patterns in young people have remained consistent [6–9]. Anxiety and 
depression may also be present but when compared with population levels, were 
only mildly increased in prevalence, and generally did not precede the illness. They 
were understandably associated with diagnosis delay, not being believed or social 
isolation [8, 10].
There is currently no defined treatment, as the underlying pathology is not well 
understood [11]. Similarly, there are no known predictors for recovery [10]. When 
this illness occurs during childhood and adolescence, it is at a period of significant 
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developmental changes. In those that report recovery, the duration of illness has 
mean of 5 years and range 1–16 years [10]. With long-term follow-up, there is a 
significant proportion that does not report recovery [10, 12, 13]. There is disruption 
to their educational, social and physical activities, which create huge challenges for 
the young people and their families [14, 15]. It is the commonest cause of reduced 
time at school [16, 17], and has a significant impact on educational functioning [18]. 
Hence, in addition to managing symptoms, strategies for coping with this chronic 
illness and its impact on the young person and the family have been central to its 
management in this clinic [10]. Although there are other chronic illnesses during 
childhood and adolescence that have physical, emotional, cognitive or educational 
impacts [19–23], this illness does affect all these areas. Neglecting these aspects 
can compound the effect of the illness, and impact on the developmental tasks of 
adolescence or the transition to or from adolescence. Parents have a role in helping 
navigate these tasks, as well as trying to manage a child who is unwell [19, 20].
This chapter will outline the management strategies that have been employed 
in an outpatient setting that have been guided by feedback from young people over 
a period of more than 25 years; a description of the development since 2012 of an 
intensive self-management program for those who need additional assistance; and 
observations about characteristics of participants in the program and their reasons 
for referral.
2. Outpatient management
2.1 Chronic fatigue syndrome outpatient clinic at the Royal Children’s Hospital
The Royal Children’s Hospital is a specialised secondary and tertiary referral 
paediatric and adolescent hospital that services metropolitan Melbourne and all 
rural areas for the state of Victoria including bordering areas in neighbouring states. 
Furthest distances require 4–5 h of car travel. Referrals are received from family 
doctors or from specialist paediatricians. Victoria has a population of 6.3 million 
and is multicultural. There is a universal health system that ensures citizens can 
access health care free of charge to the family. There is also a private health system 
that can provide partially subsidised health and allied health care.
The CFS clinic has been functioning since 1989. In the early years of the clinic 
the Holmes definition and Fukuda criteria for CFS were available [2, 3, 21]. 
However, acceptance of the diagnosis in young people was uncommon in the medi-
cal fraternity. It was well recognised that Epstein Barr Virus (EBV) infection (or 
glandular fever) could run a prolonged course during adolescence. Irrespective of 
whether EBV was confirmed, it was assumed in some cases, that this was the cause 
of these symptoms. Alternative explanations that were entertained were depres-
sion, stress, school refusal or somatisation disorder or the possibility of undisclosed 
family difficulties. Parents who were anxious due to concern about the unexplained 
change in the young person were often considered to be contributing to their illness. 
Hence many who attended the clinic had experienced unsatisfying encounters with 
the medical profession.
The reported symptoms were very consistent among the young people attend-
ing. The presence of post-exertional malaise (PEM), unrefreshing sleep, cognitive 
difficulties, persistent fatigue and pain (headache, muscle, abdominal) were all 
almost universally reported. Sore throats and lymph nodes, feeling hot and cold 
and symptoms later recognised as associated with orthostatic intolerance were very 
common. These symptoms were consistently reported even though at the time there 
was no access to this information in the public arena.
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Although the intravenous immunoglobulin trial in young people appeared a 
promising treatment [22], trials in adults were inconclusive [23–25], and approval 
was not granted for its use. Thus options for treatment reverted to general manage-
ment strategies for chronic illness. We relied on feedback from young people to 
inform us regarding what was helpful in their management. The service has since 
expanded to several paediatricians and access to a 4-week self-management pro-
gram run by the Victorian Paediatric Rehabilitation Service at the hospital.
2.2 Diagnosis
A diagnosis of CFS is made following an extensive history, to confirm the pres-
ence of key symptoms, examination and routine investigations to exclude alterna-
tive diagnoses. These symptoms include PEM, unrefreshing sleep and cognitive 
symptoms as well as additional somatic symptoms [15]. Other conditions including 
school refusal, somatisation disorder, eating disorders, isolated significant depres-
sion or anxiety, connective tissue disorders, coeliac disease or endocrine disorders 
are specifically checked. An adolescent psychosocial (HEADSS) screen is also con-
ducted where appropriate [26]. Passive standing test was not routinely performed 
initially. However, upon recognition of the association of orthostatic intolerance 
with ME/CFS this assessment was included [1].
Routine screening investigations included coeliac screen, thyroid function and 
antinuclear antibody. Serology for EBV or cytomegalovirus (CMV) is routinely 
assessed or if there was any likelihood of overseas or tropical infections or if the 
young person had been in areas where Ross River Virus, Q fever (Coxiella burnetti), 
Barmah forest virus were endemic, serology for exposure is also checked.
2.3 Management
2.3.1 Initial appointment
Following diagnosis, the young person is asked to: rate the most troublesome 
symptom/s that he/she would like help with; outline his/her aspirations prior to 
illness; describe current school attendance, interests, and previous participation 
in sport, the family situation and supports including parental work schedule, and 
means of transport to school or activities. The young person is provided with a brief 
explanation of our current knowledge, a plan for managing the most severe symp-
toms, and an outline of a management plan that the young person would devise.
2.3.2 Management plan designed by the young person
The rationale for the management plan is to minimise the impact of chronic 
illness while accommodating the specific issues associated with CFS. As CFS affects 
the educational, physical, social and emotional aspects of their life, it is considered 
important to not neglect any of these areas. This should include some proactive 
social contact, academic input, physical activity and a commitment to attend 
something enjoyable outside of home on a regular basis. None of these activities is 
to be neglected but the proportion does not have to be equal. The plan needs to be 
sustainable for at least a month before it is reviewed. For example, some physical 
activity is required to prevent becoming so de-conditioned that they are unsure 
whether they are weak and fatigued because they are unwell or because muscles are 
not being used. Social contact is important to ensure that the social learning that 
occurs during adolescence (how to respond in different situations, what behaviour 
is acceptable and how to interpret different social situations and how to understand 
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one’s peers) is not neglected. It can be very daunting later when it is expected that 
these skills have been acquired. Academic engagement is important so that they 
feel that their life chances have not been destroyed. The regular enjoyable activity 
outside of home is something that they have chosen to attend because it is ‘worth it’ 
and will not result in a prolonged recovery. It removes any prevarication regarding 
whether they feel well enough, whether they would cope or whether it would be 
easier not to go. Only if they are unable to move out of bed do they not attend. 
This hopefully prevents the reluctance to make decisions, to be adventurous or to 
be reliable.
In addition, young people generally have not had to learn to prioritise their 
activities during their teenage years but it is needed as developing adults. It is 
explained that they need to learn this much earlier than most and it is a very useful 
skill to acquire. Some activities, for example, attending school for an enjoyable 
subject could fulfil social, academic and enjoyable activities and also require some 
physical activity. If their important social network was outside of school then 
there needed to be an effort to engage with that group for a period of time that was 
manageable. If some young people felt that ‘life was not worth living’ if they could 
not play sport, as this was their main social connection, then adjustments could be 
made. They could be part of the team by ‘coming off the bench’ for a few minutes or 
not being required to actively train. They could be moved to a team position that did 
not require a lot of stamina. On the other hand, for some, physical activity may be 
a few activities of daily living spaced over the day, or once they are able to do some 
activity and have increased their strength, they often chose a variety of activities 
that they enjoy.
Their aspirations (prior to becoming unwell) play a key role in the decisions 
regarding their education. Attending school for set hours, rather than for specific 
subjects is difficult to sustain. Reduction in the school subject load to include subjects 
and teachers they liked, as well as subjects that are pre-requisites for what they want 
to do as a career is crucial. Trying to keep up with all subjects when only given mini-
mal information is a source of unnecessary stress, and this rarely succeeds. A planned 
timetable ensures that the arrangements provide some consistency and predictability 
for the family (and for the teaching staff) and be manageable for the young person. 
If the symptoms are severe, the extent of ‘academic input’ may be reduced to reading 
about a hobby or reading a story that they are already familiar with.
It is explained to the young person that these consequences of illness can be more 
damaging than the illness itself and can occur with any chronic illness. Neglecting 
these areas creates significant hurdles to recovery such as: navigating social anxiety 
and social learning; entering the workforce without a potentially enjoyable, satisfy-
ing or more lucrative, less physically demanding job; needing to increase strength, 
or not having the confidence or resilience to know how they are able to manage their 
life. The young person is asked to estimate how they can balance these tasks within 
the bounds of the amount of energy available over the period of a week. The young 
people make those decisions over the subsequent few weeks and discuss their plan 
with their parents.
2.3.3 Symptom management
Only the most severe one or two symptoms are treated initially. Often treating 
one symptom such as sleep disturbance, and allowing them to take control of their 
life with the management plan reduces the severity of some of the other trouble-
some symptoms. Despite the prominent fatigue, malaise and concentration difficul-
ties, the complaints of headache and sleep disturbance or dizziness and nausea due 
to orthostatic intolerance, can often be managed effectively.
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Difficulties with sleep initiation, sleep phase shift, frequent waking and disturb-
ing nightmares are actively managed with sleep hygiene techniques and melatonin 
or low dose tricyclic medications such as dothiepin or amitriptyline. Simple 
migraine prophylactic medications such as pizotifen or periactin are anecdotally 
effective in reducing the severity of headache. Simple measures such as increasing 
salt and fluid intake, including electrolyte drinks, and encouraging lower limb exer-
cises and gentle exercise can assist with orthostatic intolerance. Similarly, muscle 
pain and fibromyalgia can be helped by reducing sleep disturbance and encouraging 
gentle exercise or physical therapy.
Residual difficulties with concentration, recognition of depression, persistent 
severe dysmenorrhoea associated with exacerbation of CFS symptoms, ongoing 
nausea, abdominal discomfort or persistent orthostatic symptoms are usually 
addressed after review and the implementation of the management plan.
2.3.4 Review appointments
A 6-week follow up appointment is usually scheduled for review of their plan 
and whether the logistics are sustainable. Residual symptoms are checked including 
whether the symptom management is appropriate. Any further queries from the 
young person are addressed. Once a decision had been made regarding the schedule 
for education, appropriate explanation, documentation, advocacy, extra support, 
special provision or special consideration is provided or requested. A specific educa-
tion program to ensure maximum possible opportunity to participate is therefore 
implemented. Sometimes this requires a combination of Distance Education and 
school attendance for 1–2 subjects, or attendance for a few classes with visiting teacher 
assistance. If necessary, the minimum requirements are negotiated to ensure the year 
level is passed so that they can progress with their peers. Additional details regarding 
educational strategies used by the Visiting Teacher Service have been documented [27]. 
If adjustments to sport schedules are required, these are provided and coaches and staff 
are usually very accommodating once they understand the reasons for the requests.
Generally 3-monthly reviews are arranged to assess progress, educational issues, 
symptom management and review of goals. Young people are seen more frequently 
if necessary. Occasionally young people are followed up by a local paediatrician.
In addition, parents often need help navigating the difficult adolescent period 
and uncertainties regarding assisting with the tasks of adolescent development in 
the context a chronic illness that is generally not well understood. The developmen-
tal tasks (19) of adolescence may fail to progress during the illness and may need 
to be addressed during management, or time allowed for some catch up when the 
young person is well enough. Such tasks can be difficult for any parent to navigate 
but even more difficult when the young person is clearly unwell and not able to 
manage some simple activities of daily living.
These tasks include increasing sense of independence and responsibility for 
their actions, peer relationships, sexual identity and development, assessment of 
risk, sense of self-worth and hope for the future. Persistent dependence, uncer-
tainty about what is required, social anxiety and withdrawal, extreme caution in 
making decisions, poor self-esteem and depression regarding the future can be the 
consequence of the limitations imposed by chronic illness. Parents are not sure if 
they should be defending, protecting and trusting the young person’s judgement 
or cajoling, setting limits and allowing the young person to make mistakes. Many 
parents put their life ‘on hold’ to care for the young person with the attendant com-
plications for the whole family, and this often adds significant stressors. For many 
young people, doing some small chores that do not require much effort is important 
in order to be part of the family and reduce tensions with siblings.
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7
Self-Management of Chronic Fatigue Syndrome in Adolescents
DOI: http://dx.doi.org/10.5772/intechopen.91413
Difficulties with sleep initiation, sleep phase shift, frequent waking and disturb-
ing nightmares are actively managed with sleep hygiene techniques and melatonin 
or low dose tricyclic medications such as dothiepin or amitriptyline. Simple 
migraine prophylactic medications such as pizotifen or periactin are anecdotally 
effective in reducing the severity of headache. Simple measures such as increasing 
salt and fluid intake, including electrolyte drinks, and encouraging lower limb exer-
cises and gentle exercise can assist with orthostatic intolerance. Similarly, muscle 
pain and fibromyalgia can be helped by reducing sleep disturbance and encouraging 
gentle exercise or physical therapy.
Residual difficulties with concentration, recognition of depression, persistent 
severe dysmenorrhoea associated with exacerbation of CFS symptoms, ongoing 
nausea, abdominal discomfort or persistent orthostatic symptoms are usually 
addressed after review and the implementation of the management plan.
2.3.4 Review appointments
A 6-week follow up appointment is usually scheduled for review of their plan 
and whether the logistics are sustainable. Residual symptoms are checked including 
whether the symptom management is appropriate. Any further queries from the 
young person are addressed. Once a decision had been made regarding the schedule 
for education, appropriate explanation, documentation, advocacy, extra support, 
special provision or special consideration is provided or requested. A specific educa-
tion program to ensure maximum possible opportunity to participate is therefore 
implemented. Sometimes this requires a combination of Distance Education and 
school attendance for 1–2 subjects, or attendance for a few classes with visiting teacher 
assistance. If necessary, the minimum requirements are negotiated to ensure the year 
level is passed so that they can progress with their peers. Additional details regarding 
educational strategies used by the Visiting Teacher Service have been documented [27]. 
If adjustments to sport schedules are required, these are provided and coaches and staff 
are usually very accommodating once they understand the reasons for the requests.
Generally 3-monthly reviews are arranged to assess progress, educational issues, 
symptom management and review of goals. Young people are seen more frequently 
if necessary. Occasionally young people are followed up by a local paediatrician.
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to be addressed during management, or time allowed for some catch up when the 
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risk, sense of self-worth and hope for the future. Persistent dependence, uncer-
tainty about what is required, social anxiety and withdrawal, extreme caution in 
making decisions, poor self-esteem and depression regarding the future can be the 
consequence of the limitations imposed by chronic illness. Parents are not sure if 
they should be defending, protecting and trusting the young person’s judgement 
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For younger patients, there are concerns regarding persistent dependence on 
parents, and anxiety regarding the illness, such as concerns about what was actu-
ally wrong and whether there would be recovery. They worry about managing at 
school, as well as social anxiety when they are absent from their social network for 
some time. There may also be depression and a sense of helplessness and powerless-
ness, especially if some family members, the medical profession or teachers do not 
understand. In addition, the transition into adolescence and secondary school is 
exacerbated when they are not able to attend frequently enough to engage socially.
2.4 Feedback from young people
Feedback from young people regarding their management was sought on many 
occasions over the years and has been reported in detail [28]. This feedback modi-
fied management. Feedback affirmed that being believed by the clinician, family 
and school staff and feeling as if they had an advocate to help them navigate the 
education system were central to their overall ability to cope and their general well-
being. Having a management framework within which they could organise their 
priorities was seen as key to feeling as if they could have some control over their life 
again. Of note, assistance with being able to continue with education was valued as 
important as their medical management. Continuing social engagement as part of 
their self-management was crucial for continuing social learning. For those where 
outpatient support has not been sufficient, there is now access to a 4-week intensive 
self-management program.
3. The intensive self-management program
3.1 Background
In 2012, the Victorian Paediatric Rehabilitation Service (VPRS) at the RCH in 
Melbourne commenced multidisciplinary management of adolescents with CFS. This 
followed a state government review of services available for young people with CFS, 
and the recognition that outpatient services required additional support and a more 
coordinated approach. A systematic review by Knight et al. [29], of the limited 
literature available on paediatric interventions, indicated some support for cognitive 
behaviour therapy (CBT) and limited support for multidisciplinary intervention. 
However, the quality of these studies, did not allow firm conclusions to be drawn.
Thus it was decided that the new program would have a CBT framework, be 
goal-focused and strongly encourage self-management. Following ongoing evalu-
ation and feedback, it was noted that some aspects continued to work well, while 
others needed modification. With the implication that there is no known ‘cure’, 
there needed to be a change in approach from the typical rehabilitation aim of 
assisting with the reduction of suffering as the sole focus. Feedback from families 
and participants found this approach to be disempowering. This ensured that, 
rather than being viewed as an illness to be endured it could be a more hopeful, 
dynamic and positive process. Recovery was possible and at the very least, there 
could be an improvement in functioning and some participation in important stages 
of adolescent development.
In the early years of the program, there was minimal involvement of families in 
program sessions, with the focus solely on the young person and engaging them in 
self-management. There was some inflexibility and a more rigid approach where all 
participants were encouraged to engage in activity on non-program days with little 
individualization of the program. Often participants were too exhausted at the end 
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of relatively long therapy days to convey to parents what they were keen to practise 
and how they needed to be supported at home. This resulted in confusion within 
families about plans and expectations on non-program days, repetition of the 
same information to multiple people and reduced understanding by parents of the 
clinical reasoning behind the program. This was an unfortunate approach and much 
was learnt from patients and families at this time. More flexible, individualised 
guidance in setting up a management plan was preferred. It allowed for flexibility, 
review and adjustment when progress occurred. It was noted that family involve-
ment was required to improve participant engagement and successful carryover of 
effects after the program.
In addition, increasing recognition of the association of postural orthostatic 
tachycardia syndrome (POTS) in the referrals required a change in the focus of 
exercise therapy within the program. Cardiologists became an important part of the 
medical management alongside the CFS medical team.
3.2  Overview of the current 4-week intensive self-management program  
at RCH
The aim is to encourage ongoing, self-directed learning and management of the 
illness, so that participants and families have the strategies and confidence to reduce 
the chaos, uncertainty and loss that underpins living with CFS during adolescence. 
They are encouraged to re-engage in key areas of life that have been neglected or 
problematic.
The VPRS CFS Self-Management Program runs for 3 days per week, for a 4-week 
period and is located in an outpatient setting within the hospital. Four staff, an 
occupational therapist, a physiotherapist, an education consultant and a clinical 
psychologist provide interdisciplinary care. Each therapist covers 2 days of the 
3-day program. They also meet weekly with referring doctors to discuss participant 
progress.
A typical day is runs from 9.30 am to 3 pm. Each participant identifies his or her 
own goals and these are used to establish a framework to work within over the 4 
weeks. They continue to work with this framework after the program.
The program is structured around individual and group sessions. The structure 
of the sessions allows for key content to be explored and built on over the weeks. 
During the non-program days (two weekdays and the weekend) they are encour-
aged to practise and to implement what they have learned. Participants are encour-
aged to be open-minded and to consider new ways of looking at and living their life.
For many participants and families it is an enormous undertaking to attend the 
program. It varies how feasible it is to practise new skills on non-program days. 
For most, the opportunity to try out new activities and routines in a considered, 
modified way is attainable. For some, however, the goal is to engage during program 
days, learn the theory and skills within the three-day structure and have quiet days 
in between. Much of the practising then occurs post-program when they can spread 
their energy availability over a week at a less intense pace. This approach is flexible, 
individualised and sustainable as they learn self-management tools that continue 
well beyond the four-week program.
3.3 Assessment
3.3.1 Inclusion criteria
Participant inclusion criteria used by referring doctors from the CFS Outpatient 
Clinic is as follows:
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and school staff and feeling as if they had an advocate to help them navigate the 
education system were central to their overall ability to cope and their general well-
being. Having a management framework within which they could organise their 
priorities was seen as key to feeling as if they could have some control over their life 
again. Of note, assistance with being able to continue with education was valued as 
important as their medical management. Continuing social engagement as part of 
their self-management was crucial for continuing social learning. For those where 
outpatient support has not been sufficient, there is now access to a 4-week intensive 
self-management program.
3. The intensive self-management program
3.1 Background
In 2012, the Victorian Paediatric Rehabilitation Service (VPRS) at the RCH in 
Melbourne commenced multidisciplinary management of adolescents with CFS. This 
followed a state government review of services available for young people with CFS, 
and the recognition that outpatient services required additional support and a more 
coordinated approach. A systematic review by Knight et al. [29], of the limited 
literature available on paediatric interventions, indicated some support for cognitive 
behaviour therapy (CBT) and limited support for multidisciplinary intervention. 
However, the quality of these studies, did not allow firm conclusions to be drawn.
Thus it was decided that the new program would have a CBT framework, be 
goal-focused and strongly encourage self-management. Following ongoing evalu-
ation and feedback, it was noted that some aspects continued to work well, while 
others needed modification. With the implication that there is no known ‘cure’, 
there needed to be a change in approach from the typical rehabilitation aim of 
assisting with the reduction of suffering as the sole focus. Feedback from families 
and participants found this approach to be disempowering. This ensured that, 
rather than being viewed as an illness to be endured it could be a more hopeful, 
dynamic and positive process. Recovery was possible and at the very least, there 
could be an improvement in functioning and some participation in important stages 
of adolescent development.
In the early years of the program, there was minimal involvement of families in 
program sessions, with the focus solely on the young person and engaging them in 
self-management. There was some inflexibility and a more rigid approach where all 
participants were encouraged to engage in activity on non-program days with little 
individualization of the program. Often participants were too exhausted at the end 
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of relatively long therapy days to convey to parents what they were keen to practise 
and how they needed to be supported at home. This resulted in confusion within 
families about plans and expectations on non-program days, repetition of the 
same information to multiple people and reduced understanding by parents of the 
clinical reasoning behind the program. This was an unfortunate approach and much 
was learnt from patients and families at this time. More flexible, individualised 
guidance in setting up a management plan was preferred. It allowed for flexibility, 
review and adjustment when progress occurred. It was noted that family involve-
ment was required to improve participant engagement and successful carryover of 
effects after the program.
In addition, increasing recognition of the association of postural orthostatic 
tachycardia syndrome (POTS) in the referrals required a change in the focus of 
exercise therapy within the program. Cardiologists became an important part of the 
medical management alongside the CFS medical team.
3.2  Overview of the current 4-week intensive self-management program  
at RCH
The aim is to encourage ongoing, self-directed learning and management of the 
illness, so that participants and families have the strategies and confidence to reduce 
the chaos, uncertainty and loss that underpins living with CFS during adolescence. 
They are encouraged to re-engage in key areas of life that have been neglected or 
problematic.
The VPRS CFS Self-Management Program runs for 3 days per week, for a 4-week 
period and is located in an outpatient setting within the hospital. Four staff, an 
occupational therapist, a physiotherapist, an education consultant and a clinical 
psychologist provide interdisciplinary care. Each therapist covers 2 days of the 
3-day program. They also meet weekly with referring doctors to discuss participant 
progress.
A typical day is runs from 9.30 am to 3 pm. Each participant identifies his or her 
own goals and these are used to establish a framework to work within over the 4 
weeks. They continue to work with this framework after the program.
The program is structured around individual and group sessions. The structure 
of the sessions allows for key content to be explored and built on over the weeks. 
During the non-program days (two weekdays and the weekend) they are encour-
aged to practise and to implement what they have learned. Participants are encour-
aged to be open-minded and to consider new ways of looking at and living their life.
For many participants and families it is an enormous undertaking to attend the 
program. It varies how feasible it is to practise new skills on non-program days. 
For most, the opportunity to try out new activities and routines in a considered, 
modified way is attainable. For some, however, the goal is to engage during program 
days, learn the theory and skills within the three-day structure and have quiet days 
in between. Much of the practising then occurs post-program when they can spread 
their energy availability over a week at a less intense pace. This approach is flexible, 
individualised and sustainable as they learn self-management tools that continue 
well beyond the four-week program.
3.3 Assessment
3.3.1 Inclusion criteria
Participant inclusion criteria used by referring doctors from the CFS Outpatient 
Clinic is as follows:
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10–18 years of age.
CFS is the primary diagnosis and the patient accepts this.
Display motivation to engage in the intensive nature of the program.
Enrolment in education.
Physically able to manage 3 days per week of engagement for 4 weeks without 
significantly worsening their symptoms as a typical program day requires 
participants to walk approximately 700 m to access the treatment areas from 
the hospital entrance.
Tried doctor-led outpatient guidance in the first instance.
Stable mental health
This assessment consists of a 45-min psychology assessment, 45-min education 
assessment and a combined 90-min occupational therapy and physiotherapy assess-
ment. The patient attends the assessment with at least one parent or guardian pres-
ent. In addition to detailed assessment about CFS, there is exploration of the young 
person’s motivation to participate in a group program setting and their attitudes and 
beliefs about CFS are recorded. This is to ensure a group program is a suitable ‘fit’ 
for the young person. The philosophy and structure of the intervention is explained 
and goal setting is completed.
We have also noted that if any of the above criteria are not met, the likelihood of 
positive engagement is poor. In particular, where motivation to participate is parent 
rather than patient led or if CFS is not the primary diagnosis, the group dynamic is 
affected.
It is clear that the intensive program is not suitable for all young people with 
CFS. Those who are unable to attend the program in person for all the required days 
without significant worsening of symptoms are not appropriate. These patients are 
encouraged to continue with the doctor-led outpatient guidance in conjunction 
with a physical therapist that can provide therapy in time frames and intensities 
that are a better fit for the patient.
Currently the program is moving towards offering pre-program conditioning 
and guidance to streamline the process of starting a program so that many months 
are not spent with the young person in limbo.
3.3.2 Baseline and outcome measures
Outcome measures are completed at initial assessment, 6 weeks post-program 
and 6 months post-program. The current outcome measures are:
• Canadian Occupational Performance Measure (COPM) [30]
• Depression Anxiety Stress Scales (DASS) [31]
• Physical measures—Day 1 sub maximal treadmill test and plank hold
• School attendance
From 2012 to 2018, the psychological measure was the Beck Youth Inventories 
measure [32].
3.3.3 Assessment decision
The VPRS therapy team meet post-assessment to discuss findings. Provided the 
patient meets inclusion criteria and the family are keen to participate, an offer is 
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made to participate in an upcoming program. The wait list is usually 2–4 months. If 
either the family or the VPRS therapists do not feel the 4-week intensive program 
is an appropriate match for the family, alternatives in the community are explored. 
We have found that these alternative options are particularly appropriate in cases 
where families find it too difficult to be at the hospital for the required time due to 
work, sibling needs or their own health issues.
In addition, as several participants are in each program, every effort is made to 
match participants based on age, educational stage and likely group dynamic and, 
to a lesser extent, current function and engagement in life.
3.3.4 Pre-program information and program readiness
Program information is emailed to families soon after an offer is made. This 
information includes logistics as well as a proposed timetable so that families can 
forward plan. A blank activity record is also sent to be completed the week prior to 
the program so that the therapy team have a current record of how the participant is 
spending each day with regard to sleep, activity, social contact and study.
To give participants the smoothest transition to the program and ultimately an 
effective intervention, a VPRS therapist via telephone, or in person, conducts a 
pre-program readiness interview, in the 2 weeks prior to the program. The previously 
identified program goals are clarified and changed if requested. It has been noted that 
without adequate time to prepare mentally and physically for the program, it takes lon-
ger for participants to settle in and co-operate with the program’s agreed expectations.
3.4 Program content
3.4.1 Pacing and energy conservation, sleep, leisure
Participants work as a group to learn and implement core functional activities 
of daily living into their weekly schedules. Topics covered include sleep hygiene, 
balancing activity, leisure, memory and concentration, diet, pacing and energy 
conservation and setback planning. Participants learn to formulate a weekly plan-
ner, where they plan a balanced week of both ‘need to do’ activities and ‘want to do’ 
activities. This is to ensure that they plan a manageable week in line with their cur-
rent baselines of their CFS physical and mental capabilities. During the program, 
participants embark on an outing as a group in order to practise these concepts and 
strategies, as also planning and cooking a meal to do the same.
3.4.2 Goal setting
Goal setting sets the framework for the program. Goals are revisited regularly 
and progress tracked. Weekly individual goal review and progression sessions 
occur with the Physiotherapist and Occupational Therapist. Weekend planning and 
weekend review sessions, help to build skills of incorporating structure into to daily 
routines. These are group sessions and peer feedback is encouraged. In the planning 
sessions participants generate ideas and suggestions of what is helpful to include in 
weekends. A key feature of weekend planning is to include leisure activities that the 
young person has previously enjoyed or is keen to participate in. Weekends are also 
used for practising independence, perhaps in driving lessons with a parent, taking 
public transport or helping cook a meal. They are also important opportunities 
for achieving sleep routine consistency and pacing activity. They also provide an 
opportunity to practise challenging thoughts and to practise mindfulness and clear 
communication with family and friends.
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made to participate in an upcoming program. The wait list is usually 2–4 months. If 
either the family or the VPRS therapists do not feel the 4-week intensive program 
is an appropriate match for the family, alternatives in the community are explored. 
We have found that these alternative options are particularly appropriate in cases 
where families find it too difficult to be at the hospital for the required time due to 
work, sibling needs or their own health issues.
In addition, as several participants are in each program, every effort is made to 
match participants based on age, educational stage and likely group dynamic and, 
to a lesser extent, current function and engagement in life.
3.3.4 Pre-program information and program readiness
Program information is emailed to families soon after an offer is made. This 
information includes logistics as well as a proposed timetable so that families can 
forward plan. A blank activity record is also sent to be completed the week prior to 
the program so that the therapy team have a current record of how the participant is 
spending each day with regard to sleep, activity, social contact and study.
To give participants the smoothest transition to the program and ultimately an 
effective intervention, a VPRS therapist via telephone, or in person, conducts a 
pre-program readiness interview, in the 2 weeks prior to the program. The previously 
identified program goals are clarified and changed if requested. It has been noted that 
without adequate time to prepare mentally and physically for the program, it takes lon-
ger for participants to settle in and co-operate with the program’s agreed expectations.
3.4 Program content
3.4.1 Pacing and energy conservation, sleep, leisure
Participants work as a group to learn and implement core functional activities 
of daily living into their weekly schedules. Topics covered include sleep hygiene, 
balancing activity, leisure, memory and concentration, diet, pacing and energy 
conservation and setback planning. Participants learn to formulate a weekly plan-
ner, where they plan a balanced week of both ‘need to do’ activities and ‘want to do’ 
activities. This is to ensure that they plan a manageable week in line with their cur-
rent baselines of their CFS physical and mental capabilities. During the program, 
participants embark on an outing as a group in order to practise these concepts and 
strategies, as also planning and cooking a meal to do the same.
3.4.2 Goal setting
Goal setting sets the framework for the program. Goals are revisited regularly 
and progress tracked. Weekly individual goal review and progression sessions 
occur with the Physiotherapist and Occupational Therapist. Weekend planning and 
weekend review sessions, help to build skills of incorporating structure into to daily 
routines. These are group sessions and peer feedback is encouraged. In the planning 
sessions participants generate ideas and suggestions of what is helpful to include in 
weekends. A key feature of weekend planning is to include leisure activities that the 
young person has previously enjoyed or is keen to participate in. Weekends are also 
used for practising independence, perhaps in driving lessons with a parent, taking 
public transport or helping cook a meal. They are also important opportunities 
for achieving sleep routine consistency and pacing activity. They also provide an 
opportunity to practise challenging thoughts and to practise mindfulness and clear 
communication with family and friends.
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3.4.3 Education
Educational engagement is once again identified as the most significant part 
of life affected by CFS. The effects in a young person’s life when school attendance 
is limited or absent are devastating, affecting self-esteem and mood from social 
isolation and compromised learning outcomes. Prior to the program the education 
consultant liaises with participants’ school contacts to establish communication. 
It has been noted that the variability in school engagement prior to the program 
improves afterwards with schools taking a much greater interest in learning about 
CFS and how they can assist the young person to engage in school.
During the 4-week program, eight supervised group-learning sessions occur in 
the Education Institute Learning Space at the hospital where participants undertake 
private study and complete activities set by their school. They also apply memory 
and concentration techniques learnt during the program to assist with concentra-
tion, pacing, homework and study management. Four individual consultations 
provide strategies and recommendations for support upon returning to school. 
These are discussed with the student, family and school personnel. The education 
consultant continues to support participants and schools well beyond the program 
to assist with challenges that inevitably arise.
3.4.4 Psychology
The participants receive group psychology sessions weekly wherein they learn 
the following: (1) understanding how CBT can help; (2) monitoring and challeng-
ing thoughts; (3) understanding emotions, stress, anxiety and mood; (4) relaxation 
strategies for stress and anxiety; (5) coping strategies for low mood; (6) building 
motivation and (7) engaging in assertive communication skills and family conflict 
management. In addition to this, they receive individual psychological reviews each 
week. This builds on the group session work and focuses on assisting with interven-
tions for the interaction between CFS symptoms and mental health.
3.4.5 Physical therapy
The physical therapy component of the program consists of individualised 
goal setting and program planning based on the initial assessment. It is refined 
and revised as the program progresses. There is a group theory component as 
part of some sessions, covering topics such as chronic pain, Postural Orthostatic 
Tachycardia Syndrome (POTS) and progressing movement and exercise safely in 
order to minimise the likelihood of post-exertional malaise.
Post-exertional malaise (exhaustion and malaise after activities, either physi-
cal or mental, that previously were tolerated well) is a hallmark feature of CFS. It 
greatly reduces young people’s ability to participate in physical activity as previously 
enjoyed.
Early in the program, participants begin an individualised movement program, 
delivered in either an individual or small group setting. This starts with gentle 
stretching and strengthening and for those where it is appropriate, short dura-
tion cardio activity. Participants and families are actively involved in all decisions 
regarding types of reconditioning and pathways of progression.
Participants are given a choice of a range of approaches to movement and re-
conditioning. They are encouraged to choose activities they have previously enjoyed 
and would like to incorporate such as shooting goals in basketball outside for a set 
time with another participant, or completing movements on the pilates reformer 
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machine. Movement tasks are incorporated into weekly plans and are aimed at 
being meaningful in the young person’s life such as walking 5 min to the local shops 
to buy ingredients to bake or taking the family pet for a walk around the block. 
Some participants much prefer this approach while others are more aligned with an 
athlete rehabilitation approach with more conventional exercise. Careful consider-
ation and monitoring is applied to all patients.
3.4.6 Postural Orthostatic Tachycardia Syndrome (POTS)
In recent years, a high number of participants have a diagnosis of POTS 
alongside CFS. These patients need very specific management in physical therapy 
sessions. POTS symptoms come on with standing and are relieved when becom-
ing supine. Heart rate increases by 40 beats per minute or more and there can be a 
blood pressure change. Associated autonomic symptoms include sweating and blue-
ness/swelling in the feet. There are often palpitations, fatigue, exercise intolerance, 
nausea, near syncope, syncope, ‘brain fog’ and chronic pain. Doctors may prescribe 
medications and the exercise component of treatment is critical.
The physical therapy for these patients has four components:
a. Lower limb and core strengthening. Lower limb muscles act as a second-
ary pump to augment venous return. Those patients who are significantly 
symptomatic start in a reclined sitting position or even in supine position to 
strengthen all large muscle groups. Exercise therabands are often used for 
resistance. As symptoms improve, strengthening is completed in standing and 
progressed with increasing the number of repetitions and resistance.
b. Cardiovascular reconditioning. For the most debilitated patients cardiovas-
cular reconditioning starts in a reclined position, usually with pedalling a light 
set of pedals. The progression is to sit more upright with feet out in front on the 
pedals and then on to a recumbent exercise bike followed by an upright exercise 
bike as able. Patients do walk short distances for functional purposes but most 
of the reconditioning is done in sitting position to reduce the orthostatic load. 
Sessions are initially short duration and low intensity before progressing in 
both these areas. Intensity is increased slowly with short duration interval 
work. Significant consideration and respect is given to fatigue levels and 
recovery rates.
c. Standing tolerance drills. While lower limb and core strengthening and 
cardiovascular conditioning are developed, some time is devoted, when 
tolerated, it to starting some exercises in standing position. These include heel 
raises; squats and wall push ups to challenge the body’s ability to exercise while 
standing.
d. Additional management. This includes electrolyte drinks, salt tablets, the 
wearing of lower body compression garments, raising the bed 10° with the 
head end higher, and encouraging sitting up with feet flat on the ground rather 
than lying down during the day. Many patients require medication support to 
enable the patient to be able to tolerate re-conditioning exercise. When patients 
present with a POTS diagnosis or have significant orthostatic symptoms, the 
approach outlined above has been effective. Progression does, however, require 
a multimodal approach with multidisciplinary input helpful to achieving 
progress.
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Psychology support in POTS patients appears to be very helpful, in particular 
assisting patients coping with the significant heart rate increases and adrenaline 
released on upright standing. These physical symptoms mimicking anxiety can be 
confusing for patients, particularly those where anxiety has not previously been 
present.
3.4.7 Pain
Pain is a common symptom in CFS. This can be headaches, joint pain or abdomi-
nal pain. Very often these pains do not respond to medication. Sometimes pain is 
present due to long periods of physical inactivity. For other patients the protective 
function of pain is no longer serving that purpose and patients may develop a 
central sensitisation.
The approach taken in the program in the first instance is to ascertain a patient’s 
concept of pain. Once this has been established, using questioning and simple 
quizzes, a pain curriculum is developed. While some initial pain theory is covered in 
the group setting, further exploration of possible contributing factors to the young 
person’s pain is explored on an individual basis in both physiotherapy and clini-
cal psychology sessions. The treatment approach is based on the work of Lorimer 
Moseley and David Butler of the Neuro Orthopaedic Institute Australasia [33]. 
Its focus is on understanding chronic pain as one of many outputs of the brain in 
response to a range of inputs. It seeks to establish the interactions between the 
mind, the body and the environment and the complex interaction with the nervous 
system that occurs.
3.5 Follow-up
Patients are reviewed at 6 weeks and 6 months post-program. There is weekly 
email or telephone contact in the first 6 weeks post-program with a face-to-face 
review at 6 weeks. Patients and families are able to access ongoing support from the 
team for advice and direction. There is limited scope to offer therapist face to face 
sessions beyond the program outside of the scheduled reviews. All patients return 
to the care of their referring paediatrician post-program.
3.6 Patient feedback
Feedback is regularly sought from participants—both informally during the 
program and at follow-up reviews as well as written. More formal feedback has been 
obtained intermittently. While patients describe learning about pacing, thought 
challenging and educational tips as being helpful, they overwhelmingly describe 
meeting other young people in a similar position and feeling like they belong and 
are supported, as being the most valued part of the program. This often results 
in participants forming close bonds with each other and many friendships have 
continued over the years.
4. Review of referrals
As the program is resource intense, and many young people are successfully 
managed in outpatients, it has been important to attempt to identify which ones 
need the more concentrated input and access to the multidisciplinary team and 
when the ideal time is to refer. Approximately 25 complete the program each year. 
It has been noted that the proportion of males (26%) to females referred to the 
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program reflects the proportion noted over many years of close to 1:3 [10, 15]. 
However, there was a higher proportion than expected from rural areas. In Victoria, 
23% of the population live in the non-metropolitan area, but 42% of participants 
came from non-metropolitan areas (chi-square 9.19, p < 0.005). Rural regions have 
less access to local paediatricians, additional educational services such as visiting 
teachers and specialised allied health support is scarce. There were higher propor-
tions of young people participating in the program during year 9 (28%) and year 
11 (24%) compared with the other years between grade 6 and year 12. The year 11 
students are in their penultimate year of school prior to university entrance exams 
and year 9 is recognised as a turbulent year in adolescent social development, and 
the year after which some decisions on subject choices for future careers need to be 
made. Hence educational issues were a significant stimulus for the referral.
Of note, 44% admitted to >4 h of screen time (phone, computer, television) 
per day. This would generally be considered excessive but did reflect those who had 
been unable to increase their school attendance and who had become more socially 
isolated. It did also become an increasing problem when gaming was involved as 
this tended to occur late at night and contribute to day/night reversal of sleep cycle 
and increasing loss of time from school. A higher proportion of males than females 
saw this as their only social outlet.
POTS was diagnosed in 78% [1, 15] either coinciding with the onset of CFS 
following an infection, occurring associated with hyperflexibility and having 
associated CFS symptoms, or apparently developing after the prolonged bed rest 
or limited activity associated with their CFS. During recent years this has become 
better recognised, documented and managed but its management has occupied 
an increasing proportion of referrals. It has generally been poorly recognised by 
paediatricians and many allied health providers are unfamiliar with how to help 
especially in the context of the limited stamina of CFS.
From outpatients, it was noted that early referrals to the program were often not 
appropriate. Young people and their families needed time to understand the illness, 
develop some confidence that they could plan an appropriate schedule and sustain 
it, and have an opportunity to improve some of the more troublesome symptoms, 
such as sleep disturbance and headache. Frequently simple measures for manag-
ing POTS or if these were not sufficient, referral to an appropriate cardiologist 
was important to improve control. Crucially, having a sustainable school program 
with understanding from school staff and their peers was central to management. 
Families also needed time to adjust their schedules to a more balanced and sustain-
able form to assist the young person.
Hence, those who, although they were attending school, struggled with their 
weekly schedule and balancing their daily activities such as exercise, sleep, school 
work and social activities needed additional help. Occasionally the family social cir-
cumstances made it difficult to attend school regularly. Teachers who were unsym-
pathetic or peers who did not understand contributed to difficulties at school.
Those who were not attending or managing school work, were often very 
anxious and increasing screen time contributed to further reduction in school 
attendance. Many found adjusting to avoiding a boom/bust cycle where they would 
do too much and then take a long time to recover and be very despondent or angry 
at these restrictions was a significant problem. They felt they needed more support 
in planning and adapting.
Only a small proportion of the patients seen in the outpatient clinic are referred 
to the program. As per the feedback over many years, ability to construct a self-
management program and guidance to adapt and sustain progress was highly 
valued. In addition, assistance with planning sustainable education with school 
liaison was cited as helpful in allowing them to remain socially engaged and hope 
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that their aspirations were achievable. In essence those referred and reporting 
benefit from the program where those who needed more support in planning their 
self-management, more intensive assistance for their POTS but most importantly 
assistance with their education.
It is clear that as the staff have become more familiar with the illness, and have 
received feedback that they have incorporated into the program, that the key 
features that are valued are identical to the feedback the outpatient program has 
received over the years [10, 28]. Access to physiotherapy especially for the specific 
management of POTS would make outpatient management easier. An education 
consultant to liaise with schools is often more acceptable for the school than being 
approached by a paediatrician, although usually medical documentation and rec-
ommendations are required by educational authorities. In addition, the input from 
a psychologist who has an understanding of the illness and the feelings of anxiety 
that occurs with POTS as well as the impact chronic illness and disrupted education 
has on the social and emotional development of a young person can be very helpful. 
Crucially it is the feeling that they are understood and believed and that they are not 
the only ones with the illness. Regaining some control over their lives by how they 
can manage the illness is highly valued.
5. Conclusion
The majority of young people can be managed in an outpatient setting and avail-
ability of some of the expertise such as physiotherapy and an educational consultant 
would greatly assist in management in that setting. This would then free the more 
intensive self-management program for young people who could not access allied 
health, needed more guidance for planning or who needed help for family under-
standing, cooperation with school or help to understand the mental health issues 
that may accompany chronic illness and social isolation. The acceptance and linking 
with other young people with an illness that is poorly understood and accepted, has 
been invaluable.
The program at RCH will continue in its current form of individualised patient 
plans within a group setting. Involvement of families in key sessions alongside 
participants has shown to be the most effective way to encourage carryover of 
improved engagement in life post-program.
Ongoing feedback from young people and their families as well as research 
findings continue to inform both the outpatient management and the intensive 
VPRS program. Increasing interest and understanding from paediatricians and 
allied health staff can only help by reducing the frustration, delay, misunderstand-
ing and access to services for these young people. Assisting them with symptom 
management, guidance in devising and implementing a self-management plan and 
assistance in navigating the education system has reportedly been highly valued. 
Having the added assistance of a multidisciplinary team and intensive program 
when aspects of this management were not sufficient has been highly valued.
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Minor Surgery in Primary Care
Jose Maria Arribas Blanco, Wafa Elgeadi Saleh,  
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Abstract
Minor surgical procedures are defined as a set of procedures in which short 
 surgical techniques are applied on superficial tissues, usually with local anesthesia, 
and minimal complications, that usually do not require postoperative resuscitation 
and need minimal equipment, many of which are used on a daily basis, and can be 
easily and safely performed in a short amount of time during clinic visit. General 
practitioners should have an optimal infrastructure and medical furniture in a minor 
surgery operating room. It is important to manage the instruments and materials 
involved for basic and advanced surgery. Also, for a good clinical practice in minor 
surgery, it is necessary that general practitioners handle anesthesia techniques (local 
anesthetic infiltration and regional blocks) and have knowledge of the body areas of 
risk in minor surgery and the topographic anatomy of the skin for the right perfor-
mance of surgical procedure. The patients should be informed about the procedure 
and its technical details before asking them to sign the informed consent form.
Keywords: ambulatory surgical procedures, sutures, minor surgical procedures, 
electrocoagulation, anesthetics, local, lipoma, keratosis, actinic
1. Introduction
This chapter will try and help general practitioners master minor surgical 
procedures.
General practitioners require these procedures for diagnostic or therapeutical 
reasons, in the outpatient setting as well in the emergency (excision of skin lesions 
or wound suturing for example). For that reason, the training of the general doctors 
in minor surgery is an additional tool for good medical practice and acquiring skills 
in minor surgical procedures has become a critical part of medical training.
Minor surgical procedures do not involve very sophisticated devices. However, 
some basic requirements in terms of infrastructure and equipment must be met [1, 2].
It is recommended that each facility has a specific room for these procedures. 
This room (Figure 1) must include:
Surgical room: a well-ventilated room, with a suitable temperature, it is impera-
tive that is clean, but it does not require sterile isolation. The surgical room should 
be cleaned properly at the end of the surgical session, particularly after contami-
nated procedures (e.g. abscesses).
Operating table: It should be easily accessible from all sides, Height-adjustable 
and articulated tables. It is essential that allows the doctor to work in comfort, both 
standing and sitting.
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Doctor’s stool: A height-adjustable stool on wheels.
Side table: it is used to place the surgical instruments and material used during 
the surgery.
Lamp: It is necessary to have a directional light source, and it must provide 
adequate lighting with, at least, 45,000 lux of illuminance. It is advisable to have 
another auxiliary lamp with a magnifying glass.
Showcase and containers: For storing consumables and surgical instruments. 
There should also be properly marked containers for bio contaminated material, 
and a disposal system in accordance with current health legislation.
Resuscitation equipment: Including material for vascular access, airway intuba-
tion, saline, drugs for resuscitation (e.g. epinephrine, atropine, bicarbonate) and a 
defibrillator.
2. Sterilization system
2.1 Physician’s preparation for minor surgery
Performing minor surgical procedures carries some risk of transmission of 
infectious diseases (such as HCV and HIV), both from patient to doctor and vice 
versa. To minimize this risk, all physicians performing invasive procedures should 
adopt and apply universal precautions, which include:
Surgical attire: surgical shirts and trousers (“scrubs”) or gowns and sterile 
gloves. Surgical masks and eye goggles is considered highly desirable but not essen-
tial. Disposable gowns are very useful.
Hand washing: Hygienic scrubbing is suitable for minor surgery and involves 
using a normal soap solution (no brush) and washing thoroughly all skin folds for at 
least 20 seconds. Time span from scrubbing to glove placement should never exceed 
10 minutes.
Sterile glove placement: Outer surface of the glove should be sterile, therefore 
they cannot be touched with the hands, only with the other glove; nonetheless, the 
inner or powdered part of the glove can be touched.
Figure 1. 
Well-equipped room of minor surgery.
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3. Surgical instruments (handling) and suture material
3.1 Surgical instruments for minor surgery
The quality, condition and type of instruments used in any procedure can affect 
its outcome. Choosing the right instruments for each surgical intervention is, 
therefore, an important issue [1].
Scalpel: A number 3 handle with leaves number 15 for dissection and 11 for inci-
sions and withdrawal of points. The scalpel blade is installed on the handle in a unique 
position, matching the blade guide with the handle guide. The scalpel is handled with 
the dominant hand like a pencil (Figure 2), allowing small and precise incisions. To 
increase precision, hand should be partially supported on the working surface. Skin 
should be tightened perpendicularly to the direction of the incision using the contra-
lateral hand, cutting the skin perpendicularly. In hairy areas (eyebrows or scalp), to 
avoid damaging the follicles, the incision should be parallel to the hairshafts.
Scissors: The scissors allows us both the cutting dissection of the tissues and the 
blunt dissection.
A 14 cm long curved blunt May scissors (cutting scissors) and an 11.5 cm curved 
blunt Metzenbaum scissors (dissecting scissors) should be available.
Scissors are handled by inserting the distal phalange of the thumb and fourth 
finger into the rings, then supporting the second finger on the branches of the scis-
sors. Usually scissors are inserted with the tip closed and are then opened, separat-
ing the tissues in the anatomical layers, except for sharp dissection they are inserted 
with the tip open, then cutting the tissue.
Needle-holder: needle-holders are meant to hold curved needles while stitch-
ing. The needle is held 2/3 of the way back from its point. A small or medium 
(12–15 cm). Long needle holders are not recommended.
Like other instruments with rings, the needle support is handled equally. To facili-
tate the passage of the needle through the tissues, the needle holder should describe a 
prono-supination movement, and for a proper edge eversion of the wound the angle 
of entry of the needle should be 90°. The non-dominant hand holds the skin with a 
retractor or dissecting forceps, opposing the pressure of the needle.
Dissecting forceps: Use of a 12 cm-long Adson forceps with teeth to handle the skin, 
plus a toothless Adson forceps for suture removal or two standard forceps, one with and 
one without teeth. It is important not to manipulate the skin using non-toothed forceps.
Figure 2. 
Correct way of managing of the scalpel.
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Figure 2. 
Correct way of managing of the scalpel.
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They used with the non dominant hand, between the first, second and third fingers.
They allow the surgeon to expose the tissues to manipulate them.
Homeostats: homeostats are used to pull tissue, for homeostasis and, in some 
cases, for blunt dissection in absence of small scissors. Usually with 12 cm curved 
non-toothed Mosquito forceps.
For most minor surgical interventions, a basic set of surgical instruments is 
enough (Figure 3). But some surgical procedures require the use of special instru-
ments or equipment, such as:
Biopsy punch: it is an instrument consisting of a handle and a cylindrical cutting 
edge (trephine) for obtaining tissue biopsies. It allows the surgeon to obtain full- 
thickness samples of the skin.
The most useful in minor surgery is the 4 mm punch but they are manufactured 
in different diameters. They are handled with the dominant hand, performing 
rotational movements of the instrument to cut the skin and obtain the sample [3].
Curette: it allows scraping of lesions on the skin Surface with a simple surgical 
technique that involves “scraping” or enucleating different types of superficial, 
hyperkeratotic or raised partial-thickness skin lesions.
Cryosurgical equipment: these are devices that spray a cryogen, which is usually 
liquid nitrogen that uses extremely cold temperatures to treat benign and malignant 
skin lesions (solar lentigines, common warts, myxoid cysts, actinic keratosis, etc.).
It is available, cost-effective, and rapid treatment that rarely requires anesthesia [4].
Electrocautery: it applies an electric current with ability to coagulate and cut 
through different tissues. There are different terminals depending on the type of 
procedure that is to be performed [5].
3.2 Suture materials
Different types of suture materials are available: threads, staples, adhesive 
sutures and tissue adhesives.
Depending on the material used for the suture, the operation time will be modi-
fied and will require anesthesia or not.
Conventional sutures require the use of anesthesia, operating time is increased, 
and tissue is traumatized, but provide a secure wound closure and minimal wound- 
dehiscence rate compared to other types of closure [6].
3.2.1 Sutures
They are classified according to their origin (natural, such as silk, or synthetic 
polymers that produce less tissue reaction), their configuration (monofilament or 
Figure 3. 
Basic set of instruments of minor surgery: Scalpel (handle of the number 3 for scalpel number 15), scissors of 
May, Adson forceps with teeth, needle-holders and mosquito forceps.
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multifilament), and their size (the thickness of the suture is measured using a zero-
scale [USP system] (Figure 4). The most commonly used in minor surgery range 
from 2/0 to 4/0 or 5/0.
The size and type of suture will be selected depending on the anatomical site, 
the type of wound and on the patient’s features.
3.2.1.1 Features of main sutures
• Nonabsorbable sutures: They are not degraded by the body and they are used 
for skin wounds in which stitches that are to be removed or for internal struc-
tures that must maintain a constant tension (like tendons and ligaments), 
Polypropylene and Nylon, causes minimal tissue reaction.
1. Silk: Suitable for skin suture and for removable sutures in general, it is easy 
to handle and tie.
2. Nylon: Indicated for precise skin sutures and internal structures that must 
maintain constant tension.
3. Polypropylene: Indicated in continuous intradermal skin closure. It is a 
very soft suture with high package memory and, therefore, it requires 
more knots for secure tying, and it is more expensive than Nylon.
• Absorbable sutures: A suture is considered absorbable if, when placed under 
the skin surface, it loses most of its tensile strength in 60 days. It has low tissue 
reactivity, high tensile strength. They are use in dermal suturing, subcutaneous 
tissue, deep suturing and ligatures of small vessels. The most commonly used, 
are the synthetic sutures (polyglactin 910 [Vicryl], polyglycolic acid [Dexon]…).
3.2.1.2 Stitch removal
The period of time (in days) recommended for the extraction of points, together 
with an indication of the type of suture is described in Table 1.
3.2.2 Suturing needles
Needle selection depends on the type of tissue to be sutured, its accessibility and 
suture thickness.
Figure 4. 
Information on suture: (1) caliber of the thread (system USP and metric), (2) trade name of the suture, (3) 
composition and physical structure of the thread, (4) length of the thread, (5) color of the thread, (6) model of 
needle (every manufacturer uses different references), (7) I draw from the needle to scale 1:1, (8) circumference 
of the needle (expressed in parts of circle), (9) section of the needle, (10) length of the needle, (11) expiry date, 
(12) indexes of the manufacturer, (13) indicator of sterile packing.
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scale [USP system] (Figure 4). The most commonly used in minor surgery range 
from 2/0 to 4/0 or 5/0.
The size and type of suture will be selected depending on the anatomical site, 
the type of wound and on the patient’s features.
3.2.1.1 Features of main sutures
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for skin wounds in which stitches that are to be removed or for internal struc-
tures that must maintain a constant tension (like tendons and ligaments), 
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1. Silk: Suitable for skin suture and for removable sutures in general, it is easy 
to handle and tie.
2. Nylon: Indicated for precise skin sutures and internal structures that must 
maintain constant tension.
3. Polypropylene: Indicated in continuous intradermal skin closure. It is a 
very soft suture with high package memory and, therefore, it requires 
more knots for secure tying, and it is more expensive than Nylon.
• Absorbable sutures: A suture is considered absorbable if, when placed under 
the skin surface, it loses most of its tensile strength in 60 days. It has low tissue 
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Needles are classified as triangular, spatulate or conical, according to their 
section. Triangular needles are considered the first choice in minor surgery, as 
they have sharp edges that allow suturing through highly-resistant tissues such as 
subcutaneous tissue, skin or fascia.
Curved needles are used with the needle holder, that is designed to hold needles 
atraumatically and safely. Short needle holders are preferred in minor surgery; 
however, they should be selected in accordance with the size of the needle and the 
surgical area.
3.2.3 Staples
Staples are applied by disposable staplers and they are available in different 
widths (R: normal staples, W: Wide staples). Staplers are preloaded with a variable 
number of staples. It has certain advantages such as the speed with which the suture 
is performed, low resistance and no tissue reaction.
They are applied with the dominant hand, while the non dominant hand everts 
the skin edges using dissecting forceps with teeth. Staple removal is performed 
using a staple extractor.
Indications: In linear wounds on the scalp, trunk and limbs, and for temporary 
closure of wounds in patients to be transferred or with other serious injuries.
Contraindications: Wounds on face and hands and regions that are going to be 
studied through CT or MRI.
3.2.4 Adhesive sutures
It consists of adhesive tapes made of porous paper and capable of approximating 
the edges of a wound or incision. They are available in various widths and lengths, 
and it can be cut.
Indications: linear and superficial wounds with little tension. The regions 
where they are used most are: the face, chest, non-articular surfaces of the limbs 




Scalp Staples 2/0 silk 3/0 7–9 6–8
Eyelids 6/0 monofilament or silk — 3–5 3–5
Ears 4/0–5/0 monofilament 
or silk
— 4–5 3–5
Face, neck, nose, 
forehead
4/0 monofilament or silk 4/0 4–6 3–5
Lips 4/0 monofilament or silk 4/0 4–6 4–5
Trunk/abdomen 3/0–4/0 monofilament 3/0 7–12 7–9
Back 12–14 14
Lower extremity 3/0 monofilament 3/0 8–12 7–10
Penis 4/0 monofilament 3/0 7–10 6–8
Foot and pulp of fingers 10–12 8–10
Upper limb/hand 8–10 7–9
Mouth and tongue 3/0 Vicryl® — — —
Table 1. 
Indications of types of sutures and time for stitch removal.
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and fingertips. They are also a good choice for elderly patients and to wound-
reinforcement after stitch removal.
Any wound closed with adhesive suture should not be wet for the first few days, 
due to the risk of tape detachment.
Contraindications: irregular wounds, on the scalp and hairy areas, skin folds and 
joint surfaces.
Application and removal of adhesive sutures: For a good application the wound 
should be free of blood or secretions and dry. The suture tape is applied to the 
wound using dissecting forceps without teeth or fingers, first on one edge of the 
wound and then the other and along the wound.
Time for adhesive suture removal parallels time for conventional suture.
3.2.5 Tissue adhesives (glues)
These products (cyanoacrylates) act as an adhesive, producing an epidermal 
plane closure, so they bind the most superficial epithelial layer (stratum corneum) 
and hold together the wound edges for 7–14 days. After this time, adhesive and 
stratum corneum are shed along.
Adhesive can be used in deeper wounds or with great tension, associated at 
sutures in the subcutaneous plane.
It have advantages when compared with sutures: More rapid repair time, less 
painful procedure, better acceptance by patients, no need for suture removal or 
follow-up, good cosmetically results. Finally they are safer than sutures because 
needlesticks are avoided [1, 7].
3.2.5.1 Application technique
After cleanliness and hemostasis of the wound, tissue adhesive will be applied:
• Using fingers or dissecting forceps to approximate the wound edges, apply the 
adhesive on the outer surface of the skin. Then Keep the edges in contact for 
30–60 seconds. The process can be repeated 3 times.
• The wound does not require dressings but should be kept dry 5 days. The glue 
will disappear after 7–10 days.
3.2.5.2 Warnings for correct use
If adhesive contact the eyes, use of a generous amounts of ophthalmic antibiotic 
ointment should be placed within the eye and on the eyelid to break down the 
adhesive and reopening of eyelids with a gentle manual traction. If adhesive reach 
the cornea, it should be assessed for corneal abrasion.
4. Surgical procedures and techniques of anesthesia in minor surgery
4.1 Basic surgical maneuvers
The practice of any surgical procedure, however minimal, is not without 
risks. The possibility of complications during and after surgery must always be 
kept in mind. The results of surgical treatment are not always predictable, and 
depend on many factors, involving not only the physician’s skills, but also the 
patient.
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Figure 5. 
Characteristics of the elliptical excision.
4.1.1 Surgical incision and dissection
There are two ways to dissect tissue: with a blunt dissection, separating the 
tissue, using Metzenbaum scissors or mosquito forceps, or cutting dissection, with a 
scalpel or scissors.
4.1.1.1 Incisions shape in minor surgery
Incisions must parallel the minimal tension lines, which match skin relaxation 
lines and facial expression. Thus, they result in an acceptable scar, both functionally 
and cosmetically. There are diagrams of the relaxed skin tension lines, for correct 
incision planning before surgery.
The incision can be marked prior to skin antiseptic preparation or a previously 
sterilized marking pen can be used in the surgical field after skin preparation and 
draping.
For excisional biopsies, it is necessary to leave an adequate margin (1–2 mm) of 
healthy skin both around the lesion and in depth, depending on each lesion.
4.1.1.2 Types of incisions for minor surgery
Incision: Used for drainage of abscesses or surgical exposure of deeper tissues 
(e.g., epidermal cysts, lipomas, lymph node biopsies). Depending of surgery or the 
anatomic area, Incisions can be angled, curved or straight.
Elliptical excision: Its should be oriented along the lines of minimal tension.
Usually the length of the ellipse should be 3 times its width and the ends form a 
30° angle. Its used to remove skin lesions with a margin of healthy skin in depth and 
around lesion, and include all skin layers plus some subcutaneous fat (Figure 5). 
This technique allows diagnosis, treatment and facilitates closure producing good 
cosmetic results.
It is the ideal technique to remove the majority of skin lesions [8–10].
The procedure involves the following steps:
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1. Design of the incision
2. Preparation of the surgical field
3. Local anesthetic injection.
4. Superficial skin incision along the marked ellipse, going through the entire 
dermis to prevent jagged edges.
5. Using the nondominant hand the deep wedge-shaped incision is made (always 
under direct vision), until fat is reached and the lesion is, thus, removed en 
bloc.
6. Hemostasis of the surgical area.
7. Wound closure by layers
8. Cleaning the surgical area and dressing placement
9. After 48 hours the wound can be washed gently
Tangential excision: it is the technique of choice to remove very superficial lesions 
using scalpel or scissors, eliminating only the most superficial layers of the skin and 
for which diagnosis is certain. The defect created is allowed to heal by secondary 
intention. Tangential excision also called “skin shave”.
No surgical procedure is complete until the pathology report has been received 
and the patient informed of the results and prognosis.
4.1.2 Hemostasis
Most episodes of bleeding in minor surgery can be controlled with pressure 
with a gauze or a surgical towel. It is recommended to apply a compressive ban-
dage on the wound in the immediate postoperative period to reduce hematoma or 
seroma.
4.1.2.1 Types of hemostasis
Tourniquet: Its allows the exploration of the wound and reduces the surgical 
time. Its use is limited to distal areas (the fingers nail surgery, etc.) and should not 
exceed 15 minutes.
• The hemostats: The surgeon holds bleeding vessel with the tip of a hemostat 
without teeth and controls the bleeding. To avoid damaging important struc-
tures (for example, tendons or nerves) it is necessary to identify the bleeding 
vessel.
• The ligatures: they are threads that tied around a blood vessel, occlude their 
light and prevent bleeding. After that, vessel should be fixed with a hemo-
stat. The ligature should pass under the clamp and several knots must  
be tied.
• In the hemostasis by electrocoagulation, the Bovie is used in coagulation mode.
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dage on the wound in the immediate postoperative period to reduce hematoma or 
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This is the most appropriate for minor surgery, as it helps to distribute stress, 
and promotes the drainage of the wound. The number of sutures needed varies 
according to the length, shape and location of the laceration. In general, the sutures 
are placed away from each other so that no space appears on the edges of the wound.
Simple stitch (percutaneous): It is used alone or in combination with buried 
stitches in deeper wounds and it is considered the technique of choice.
Simple stitch with buried knot: Used to reduce tension within the wound and 
approximate the deep planes, before skin suturing. Absorbable material is used, the 
knot leaving in the depth of the wound, and is cut flush.
Mattress stitch or “U” stitch: It is useful in areas of loose skin (e.g., elbow, back 
of the hand), where the wound edges tend to invaginate. In addition this suture 
provides good obliteration of dead space, avoiding the need for buried sutures in 
shallow wounds.
• Horizontal mattress stitch: provides a good eversion of wound edges, especially 
in areas where the dermis is thick or with high tension [6]
• Half-buried horizontal mattress stitch: is used to suture wound angles or surgi-
cal edges of uneven thickness.
4.1.3.2 Running sutures
They are contraindicated if an infection is suspected and in very contaminated 
wounds.
Simple running suture: is a sequence of points with an initial knot and a final 
knot. It takes a short time to do it, but it makes it difficult to adjust the tension of 
the skin. It is rarely used in minor surgery.
Continuous intradermal suture (subcuticular): this type of suture allows the 
wound to be sutured without breaking the skin, avoids the “cross-hatching” and 
provides an optimal esthetic result. Non-absorbable monofilament suture material 
or absorbable material can be used. Intradermal sutures are used in wounds where it 
will be necessary to maintain the suture for more than 15 days. In minor surgery its 
usefulness is limited.
4.1.3.3 Knot-tying
When a multifilament yarn is knotted (for example, Silk), three loops are 
usually sufficient (first a double loop plus two simple loops). When knotting 
a monofilament yarn (e.g., Nylon, polypropylene), an additional loop must be 
added to increase knot security. The knots should be placed on one side of the 
wound, rather than placed on top of the incision. This will allow a better visu-
alization of the wound and will interfere less with the healing and facilitate the 
removal of points.
4.2 Local anesthesia in minor surgery
Local anesthetics block the transmission of nerve impulses and they causing, 
the absence of sensation in a specific part of the body, also other local senses may be 
affected.
31
Minor Surgery in Primary Care
DOI: http://dx.doi.org/10.5772/intechopen.88811
Local anesthetics can be classified into two groups: esters and amides (lidocaine, 
mepivacaine, bupivacaine, prilocaine, etidocaine and ropivacaine). For their 
remarkable safety and efficacy we will only use amides. The association of vasocon-
strictors allows better visualization of the surgical field. The most widely used is 
adrenaline and the maximum dose must not exceed 250 micrograms in adults or 10 
micrograms/kg in children [11].
4.2.1 Available presentations
The concentration of the anesthetic is expressed in %. We must know that a 
concentration of 1% means that 100 ml of the solution contain 1 g of anesthetic. 
Therefore a 2 ml ampoule of 2% mepivacaine, its contain 40 mg (Table 2).
4.2.2 Use of vasoconstrictors
Due to the risk of necrosis and other alteration like delayed healing, adrenaline 
should not be used in acral areas (e.g., toes), or in traumatized and devitalized skin.
4.2.3 Basic techniques of local anesthesia
4.2.3.1 Topical anesthesia
It is use in an intact skin and for lacerations and mucosae, especially in children. 
And their characteristics are shown in the Table 2.
4.2.3.2 Infiltration anesthesia
1. Angular infiltration: From the point of entry, the anesthetic is infiltrated in 
three or more different directions, like a fan (Figure 6).
2. Perilesional infiltration: Starting from each point of entry the anesthetic is 
infiltrated in a single direction. The different points of entry will be forming a 
polyhedral figure.
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3. Linear infiltration: If the lesion to be operated on is a skin laceration, the anes-
thetic should be directly infiltrated into the wound edges in a linear fashion. 
If the wound is bruised and has irregular edges, it is preferable to use a perile-
sional technique from the uninjured area, and follow along the margins of the 
wound to avoid introducing microbial contamination.
4.2.3.3 Loco-regional block
The needle is inserted at the base of the proximal phalanx in a dorsal and lateral 
location, in the collateral palmar digital nerve, and then local anesthetic is injected 
(maximum 4 ml). The needle is removed and after aspiration proceeds to infiltrate 
again the subcutaneous plane.
The surgeon must wait 10–15 minutes to obtain a complete effect of the blockage.
5. Preoperative considerations
5.1 Diagnostic criteria for the most common lesions in minor surgery
It is important that general practitioners have an extensive knowledge of the 
lesions most frequently treated by minor surgery [12].
The following paragraphs contain an overview of the most important diagnostic 
consideration in lesions usually treated with minor surgery.
5.1.1 Seborrheic keratoses
These lesions are easily treated with curettage, electrosurgery or cryosurgery. In 
case of doubt, an incisional biopsy should be sent for histopathological analysis.
Figure 6. 
Anesthetic angular infiltration: it infiltrates following three or more different directions, like a fan.
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5.1.2 Epidermal cysts
They are also known as epithelial cysts, epidermoid cysts, or improperly, “seba-
ceous cysts.” The cyst wall consists of normal stratified squamous epithelium derived 
from the follicular infundibulum. Queratin is the main component inside the cyst. 
Their treatment is surgical removal for cosmetic reasons or due to recurrent infections.
5.1.3 Warts
They are a form of benign epithelial hyperplasia induced by the human papil-
lomavirus (HPV). Clinical presentations of cutaneous HPV infection include:
Verruca Vulgaris or plantar wart: you can use liquid nitrogen or salicylic acid.
5.1.4 Molluscum
It is presents as pearly white papules of 1–5 mm (sometimes even bigger) with 
central dimpling. They may appear isolated or in groups in the neck, trunk, ano-
genital area or eyelids. Their first choice treatment is cryosurgery, curettage.
5.1.5 Lipoma
Lipomas are slow-growing benign tumors of mature adipose tissue. They appear as 
soft, elastic, smooth or multilobulated tumors of variable size, with ill-defined borders, 
and not adherent to deep planes. The diagnosis is usually made clinically. But ultrasound 
can be helpful to distinguish a lipoma from an epidermoid cyst or a ganglion cyst [13]. 
They are generally asymptomatic and they are treated by surgical removal [2].
5.1.6 Fibroma pendulum, skin tags
They are not malignant and their treatment is justified for cosmetic reasons.
5.1.7 Melanocytic nevi
They are acquired lesions in the form of macules or papules or small nodules 
(<1 cm) and are constituted by groups of melanocytes located in the epidermis, 
dermis or both areas and rarely in the subcutaneous tissue. Sun exposure contrib-
utes to the induction of these lesions.
5.1.8 Actinic keratosis
It is located in sun-exposed areas such as bald scalp, the face, shoulders, ears, 
neck and the back of the hands. It is caused by damage from exposure to ultraviolet 
radiation. Actinic keratoses are more prevalent in males of middle-aged.
Actinic keratosis is considered a precancer. 13–25% it could develop into a 
squamous cell carcinoma.
If lesions are scarce and localized, they may be treated with liquid nitrogen.
5.1.9 Basal cell carcinoma
It is the most common skin malignancy. Approximately 70% of basal cell carci-
noma occurs on the face, and 15% presents on the trunk [14]. Exposure to ultravio-
let (UV) radiation in sunlight, especially during childhood, is the most important 
factors that contribute to the development of Basal cell carcinoma.
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5.1.10 Squamous cell carcinoma
This is a malignant tumor that usually appears on a previous premalignant lesion 
and requires a multidisciplinary therapeutical approach involving dermatologists, 
surgeons, radiotherapists, and chemotherapists [14].
5.1.11 Melanoma
Of all skin malignancies, melanoma has the worst prognosis, Five-year survival 
rates for people with melanoma depend on the stage of the disease at the time of 
diagnosis.
5.2 Body areas of risk in minor surgery
High-risk areas for minor surgery include the facial and cervical regions, axillary 
and supraclavicular regions, wrists, hands and fingers, the groin, the popliteal fossa 
and the feet.
We must consider those regions with a greater tendency to develop pathologi-
cal scars (e.g., shoulder, sternal and interscapular region). Also the skin of black 
patients and children are especially prone.
6. Good clinical practice in minor surgery
6.1 Preoperative
For most basic minor surgical procedures, no preoperative work-up is needed. 
Table 3 summarizes the precautions of minor surgery in primary care.
In patients with increased anxiety, 5–10 mg oral or sublingual diazepam, or 
1–5 mg sublingual lorazepam can be administered 30 minutes before surgery.
Contraindications for minor surgery: Malignant skin lesion, allergy to local 
anesthetics, pregnancy (surgery should be deferred until the end of pregnancy, if 
malignancy is suspected, the patient should be referred to a specialist), an acute 
illness, doubt about patient’s motivations, patients with psychiatric disorders or 
-Surgery in the lower extremities in patients with Diabetes Mellitus and peripheral vascular disease.
-In patients with arrhythmia, severe hypertension, hyperthyroidism, pheochromocytoma or pregnancy, do 
not add vasoconstrictor to local anesthetic
-Anatomic areas of risk
-In patients with chronic use of corticosteroids.
Protocol for minor surgery in anticoagulated patients
- 3 Day Suspend Sintrom ®
- 2 Day Suspend Sintrom ® and add subcutaneous LMWH
- 1 Day Suspend Sintrom ® and add subcutaneous LMWH, single dose
- 0 Day INR Control. If between 1 and 1.6 proceed to surgery.
LMWH single subcutaneous dose. Patient will take the usual dose of Sintrom ® (the same as before the 
suspension).
+1 Day LMWH single subcutaneous dose usual dose of Sintrom ®
+2 Day usual dose of Sintrom ®
+3 Day LMWH single subcutaneous dose. Usual dose of Sintrom ®
+4 Day usual dose of Sintrom ®
INR will be obtained on day +10 (seven days after surgery)
Table 3. 
Precautions of minor surgery.
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uncooperative patients or refusal to sign the informed consent form is a contraindi-
cation for any minor surgery procedure or technique.
Direct oral anticoagulants [DOACs] (Dabigatran, Rivaroxaban, Apixaban, 
Edoxaban): If a moderate or high bleeding risk surgery, it can be omitted for 
approximately 2–3 days before a procedure, and resume 24 hours after surgery. 
However, cutaneous procedures (e.g., skin biopsy, tumor excision, bone marrow 
biopsy) generally considered to confer a low risk of bleeding [15].
6.2 Intraoperative complications
Vasovagal syncope is the most frequent complication and is more common in 
young men. Even some patients lose consciousness.
Treatment consists in administering oxygen and iv. fluids if needed and, in 
severe cases use atropine (0.5–1 mg sc or iv). Generally, most of patients recover 
spontaneously over a period of seconds to a few minutes.
6.3 Postoperative complications
• Infection can occur in up to 1% of minor surgical patients, symptoms such 
as fever and/or chills are only rarely seen. Infections are treated by remov-
ing some of the stitches, plus daily cleaning and disinfection of the wound 
and allowing the wound to close by secondary intention. If necessary an oral 
antibiotic regimen may be initiated and inserted drain into the wound.
• Hematoma-seroma: is paramount suturing the wound in layers with no gaps 
and, applying a compressive bandage to prevent their formation.
• Wound dehiscence: After wound dehiscence, repairs will take place by secondary 
intention.
• Hypertrophic scar and keloid scarring.
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Abstract
Urticaria is a common process. The true incidence is not known; it is believed 
that between 15 and 25% of the population may suffer at some point in his life. 
Acute urticaria has a prevalence of 20% and the chronic form 0.5–1%. Urticaria 
is a disease that affects the skin and mucosa, characterized by the presence of 
hives. It occurs as a localized intracutaneous edema circled and an area of redness 
(erythema), which is typically itchy. There are histaminergic foods and drugs that 
worsen the prognosis of the disease. Foods which rely on aging to taste nice are 
always presumed to be high in histamine (chocolate, yogurt, seafood, strawber-
ries, etc.) and drugs like nonsteroidal anti-inflammatory drugs. For diagnosis 
we have several tools (urticarial activity score, chronic urticaria quality-of-life 
questionnaire (CU-Q2oL), urticaria control test, etc., among which the most 
useful, simple, and cost-effective is the clinic history). The treatment of choice 
are antihistamines, from a daily tablet up to four tablets as maximum dose. 
Corticosteroids are excluded to exacerbations and must be prescribed in short 
guideline (maximum 10 days) without progressive decrease. Severe forms of 
urticaria resistant to treatment with antihistamines are treated with biological 
agents like omalizumab.
Keywords: urticaria, hives, itching, angioedema, antihistamines
1. Introduction
The interest in making this chapter was to explain the pathology of chronic 
urticaria as prevalent and its high morbidity.
We often see this problem in our primary care consultations and emergency 
services, so we consider its important to make a chapter about urticaria.
The current version of the EAACI/GA2LEN/EDF/WAO urticaria guideline from 
2018 contains new aspects about diagnosis and treatment.
At the end of the chapter, we show a series of cases treated in our practice 
(observed in a Juan Ramon Jimenez’s dermatology room in Huelva, Spain), expos-
ing results obtained with the different forms of treatment (Figure 1).
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2. Epidemiology
Urticaria is a common process. Although the true incidence is not known, it is 
believed that between 15 and 25% of the population may suffer at some point in 
his life. Acute urticaria has a prevalence of 20% and the chronic form 0.5–1% [1]. 
Age, race, sex, occupation, geographical region, and the season of the year may be 
implicated in urticaria and angioedema. The majority of acute episodes are due to 
adverse reactions to medications or food or, in children, to viral diseases.
Spontaneous chronic urticaria represents about 70% of all chronic hives and 
may persist for several years. Patients with chronic urticaria often describe a 
decrease in the quality of life because of itching and may have alterations of sleep, 
fatigue, social isolation, or emotional disorders (Figures 2–4).
2.1 Physiopathology
Urticaria is a disease that affects the skin and mucosa, characterized by the pres-
ence of hives. It is a localized intracutaneous edema that circled an area of redness 
(erythema), which is typically itchy. Individual hives can persist from 30 minutes 
to 36 hours and can measure from only 1 millimeter up to 15–20 cm in diameter, 
named giant hives [2]. Increased dilation and permeability of blood vessels that 
characterize the hives are present in the superficial dermis and undertake the 
venous plexus located there (Figure 5). It is rare and it may occur with concomitant 
angioedema.
Another similar entity is angioedema, with a similar mechanism as urticaria 
[3], but the pathology is located in the deep dermis and subcutaneous tissue, and 
swelling is the main manifestation. The skin may be normal or erythematous. There 
is less itching, but it can cause pain or burning sensation. The mouth, lips, eyes, 
throat, feet, and hands are most commonly affected (Figures 6 and 7). When angio-
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breathing. It is caused by an allergic reaction, sometimes by a hereditary condition 
(hereditary angioedema), but normally we do not know the cause [3].
2.2 Food histamine liberator
Foods that require a ripening process to achieve a better taste are presumed 
to have a high histamine content. In the same way as foods that are made during 
fermentation. These include de following [4] (Table 1).
Figure 2. 
Epidemiology of chronic urticaria in United States.
Figure 3. 
Epidemiology of chronic urticaria in Australia.
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The Spanish society of diamine oxidase (DAO) states on their website that the 
following food histamine liberators:
• Alcohol, citrus fruits, strawberries, pineapple, kiwi, tomato sauce, seafood, 
chocolate, fish, mushrooms, pig, cereals, and egg white.
• Some food additives such as glutamate, benzoate, several colorants (yellow 
E-102 and E-110, E-124, amaranth E-123), sulfites, and nitrites can release 
endogenous histamine.
The department for dermatology in Bonn’s paper lists the following foods as 
being capable of releasing endogenous histamine (Table 2).
2.3 Pathogenesis
The mast cell is the main effector cell in urticaria and angioedema. Cutaneous 
mast cells attach to fibronectin and laminin through the integrin beta1 of Very Late 
Figure 4. 
Prevalence of chronic urticaria.
Figure 5. 
Urticaria. Picture with histological findings.
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Antigen (VLA), VLA-3, VLA-4, and VLA-5 activation and vitronectin through alfa1 
and beta3 integrin [5].
Once activated, the mast cell releases granules containing histamine and other 
mediators of inflammation such as platelet activating factor (PAF) from, TNF 
alpha, IL-3, IL-4, IL-5, IL-6, IL-8, IL-13, GM-CSF, PGD-2, and leukotrienes (LTC4, 
LTD4, LTEA). Histamine, TNF alpha, and IL-8 also stimulate endothelial adhesion 
molecules that favors the migration of eosinophils, monocytes, and neutrophils 
from the bloodstream to the skin.
Histamine is an amine vasoactive located in granules of mast cells [5], baso-
phils, and platelets. Its effects on the skin are mediated through histamine H1 
and H2 receptors. H1 receptors mediate urticaria vasodilation, increased vascular 
permeability, and sensory nerve stimulation. Sensory nerve stimulation deter-
mines the release of neuropeptides such as substance P, peptide vasoactive intes-









Hard cheeses, cheddar Vinegar
Aged cheeses, brie Sauerkraut
Table 1. 
Histamine liberator food.
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The vascular endothelium expressed a significant number of H2 receptors, so 
the vascular response in the UC is an immunomodulatory effect, to increase the 
synthesis of pro-inflammatory cytokines such as IL-1 and IL-6 of monocytes and 
IL-6 and IL-8 cell endothelial. In addition to histamine, other soluble factors syn-
thesized by mast cells contribute to the increase of vascular dilation and permeabil-
ity; favor chemotaxis, cell activation of leukocyte, and endothelial cells; and induce 
stimulation sensory. These are the cytokines, chemokines, and neuropeptides and 
arachidonic acid metabolites.
The degranulation is attributed to immunological causes (autoimmune, IgE-
dependent, immune complexes, complement-dependent), not immune (pseudo-
allergies, agents release by mast cells) and idiopathic. The path of the synthesis 
of prostaglandins and leukotrienes, hours later the mast cell activation, occurs 
in the synthesis of leukotrienes and prostaglandins from arachidonic acid via 
two-way enzymatic metabolism: the cyclooxygenase path and the lipoxygenase 
pathways.
Studies have shown that LTB4 has a potent chemotactic activity, which is pro-
duced by mast cells in the early and selective recruitment of leukocytes. At chronic 
urticaria (CU), these mediators appear to be the most important in the chronicity of 
the disease. There are no immune reactions (pseudoallergics); the mechanisms are 
not clear but may compromise the metabolism of arachidonic acid, prostaglandins, 










Foods as being capable of releasing endogenous histamine.
Figure 8. 
Physiopathology of urticaria. Note like that the mast cells are the principal cells implicated.
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3. Classification
According to the time evolution, urticaria can be divided into:
• Acute urticaria: less than 6 weeks.
• Chronic urticaria*: lesions appear for more than 6 weeks [6].
Recurrent urticaria: outbreaks recur over time, but its duration is limited. 
Episodes of hives last less than asymptomatic intervals.
* Chronic urticaria is divided into two:
Spontaneous chronic urticaria: spontaneous emergence of hives, angioedema, or 
both for longer than 6 weeks, due to a known or unknown cause.
Inducible urticaria: physical urticarial (This hives occur at the site of the stimu-
lation)l, cholinergic, aquagenic and contact urticarias (Figure 9).
4. Symptomatology
Urticaria typically presents well circumscribed wheals (polimorphyc, serpengi-
nous or round), with intensely pruritic for less than 24 hours of evolution. Wheals 
can be generalized, including arms, legs, face. Urticaria +/− angioedema (primar-
ily in the face), can be acute (with an evolution of less than 6 weeks), or chronic 
(greater than 6 weeks [7] (Figures 10–15).
5. Diagnosis
For diagnosis we have several tools, among which the most useful, simple, and 
cost-effective is the clinical history, but we can ask for additional tests in the case of 
diagnostic doubt or suspicion of systemic disease [8].
5.1 Clinical history
A detailed clinical history and a good physical examination of the patient are 
necessary to make the diagnosis.
Figure 9. 
Acute and chronic urticaria.
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Thanks to its history, we can classify chronic urticaria as spontaneous or inducible. 
For this, we must focus on the following aspects:
• A family history of atopy or urticaria.




Dermatological manifestations of urticaria. Note the typical hives.
Figure 12. 
Dermatological manifestations of urticaria. Note the erythema.
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• A history of allergies, infections, or any other cause that has been able to trigger 
hives.
• Work performed and hobbies.
• Induction of urticaria due to exercise or exposure to physical agents.
• How the body reacts to insect bites.
• If the patient has been on holidays or trip recently.
• If it has relationship with the menstrual cycle or stress.
• If the quality of life is affected.
• Duration of the disease.
• Frequency and duration of the hives, size, shape, and distribution.
• If associated symptoms are subjective such as pain, burning, etc.
• If the patient has nocturnal or diurnal variation.
• How the response was to the treatments used.
5.2 Complementary tests
Complementary tests serve as support to the diagnosis, to detect associated 
systemic diseases or for differential diagnosis.
Basic laboratory tests, as blood count and biochemical reaction (determination 
of C-reactive protein, glomerular sedimentation rate), can help us rule out there is a 
systemic disease. The baseline of tryptase, antithyroid antibodies, and thyroid pro-
file and study of complement and specific IgE where allergy is suspected, could also 
be useful. If an infection cause is suspected, hepatitis B and C virus or Helicobacter 
Pylori could be detected.
New guidelines recommend not to perform additional exploration in a 
systematic way in acute urticaria and just a complete blood count with ESR and 
a suspension of nonsteroidal anti-inflammatory drugs (NSAIDs) in the CU 
(Figure 16).
Figure 13. 
Linear hives made by compression.
Topics in Primary Care Medicine
46
Thanks to its history, we can classify chronic urticaria as spontaneous or inducible. 
For this, we must focus on the following aspects:
• A family history of atopy or urticaria.




Dermatological manifestations of urticaria. Note the typical hives.
Figure 12. 
Dermatological manifestations of urticaria. Note the erythema.
47
Approach to Chronic Urticaria from Primary Care and Emergency Services: Case Reports…
DOI: http://dx.doi.org/10.5772/intechopen.88369
• A history of allergies, infections, or any other cause that has been able to trigger 
hives.
• Work performed and hobbies.
• Induction of urticaria due to exercise or exposure to physical agents.
• How the body reacts to insect bites.
• If the patient has been on holidays or trip recently.
• If it has relationship with the menstrual cycle or stress.
• If the quality of life is affected.
• Duration of the disease.
• Frequency and duration of the hives, size, shape, and distribution.
• If associated symptoms are subjective such as pain, burning, etc.
• If the patient has nocturnal or diurnal variation.
• How the response was to the treatments used.
5.2 Complementary tests
Complementary tests serve as support to the diagnosis, to detect associated 
systemic diseases or for differential diagnosis.
Basic laboratory tests, as blood count and biochemical reaction (determination 
of C-reactive protein, glomerular sedimentation rate), can help us rule out there is a 
systemic disease. The baseline of tryptase, antithyroid antibodies, and thyroid pro-
file and study of complement and specific IgE where allergy is suspected, could also 
be useful. If an infection cause is suspected, hepatitis B and C virus or Helicobacter 
Pylori could be detected.
New guidelines recommend not to perform additional exploration in a 
systematic way in acute urticaria and just a complete blood count with ESR and 
a suspension of nonsteroidal anti-inflammatory drugs (NSAIDs) in the CU 
(Figure 16).
Figure 13. 
Linear hives made by compression.









Approach to Chronic Urticaria from Primary Care and Emergency Services: Case Reports…
DOI: http://dx.doi.org/10.5772/intechopen.88369
6. Treatment
Different ways are approached for the treatment of urticaria: eliminating his-
taminergic food such as seafoods, canned goods, tomatoes, strawberries, bananas, 
pineapple, or apples and avoiding nonsteroidal anti-inflammatory drugs (NSAIDs) 
[9], nonsedative H1-antihistamines, and in severe cases systemic corticosteroids [10].
6.1 Mild forms of urticaria
• The treatment of choice are antihistamines, from a daily tablet up to four 
tablets as maximum dose.
• Corticosteroids are excluded for exacerbations and must be prescribed in short 
guideline (maximum 10 days) without progressive decrease.
• Avoid taking NSAIDs.
6.2 Severe forms of urticaria or exacerbations and associated angioedema
• Nonsedative H1-antihistamines to full dose (four tablets in a day) [11].
• Systemic corticoids, preferably in short treatment (10-day short guideline).
• Forms resistant to treatment: biological agents (omalizumab*).
• Avoid taking NSAIDs (Figure 17).
*Omalizumab is a recombinant humanized monoclonal antibody, which 
blocks the high-affinity Fc receptor of IgE (Figure 18). It has been approved for 
treatment in cases of moderate-to-severe asthma, but it has promising results 
in the management also of chronic urticaria [12]. The dose is 150 or 300 mg by 
subcutaneous injection every 4 weeks. Dosing is not dependent on body weight 
or serum IgE level. The appropriate duration for CIU has not been evaluated yet. 
It’s necessary to periodically reassess the need for continued therapy with omali-
zumab [13].
6.2.1 Clinical guidelines
The European Academy of Allergy and Clinical Immunology (EAACI)/Global 
Allergy and Asthma European Network (GA2LEN)/European Dermatology 
Forum (EDF)/World Allergy Organization (WAO) and the American Academy 
of Allergy, Asthma, and Immunology (AAAAI) have some differences in their 
recommendations for urticaria treatment, but the core recommendations remain 
similar.
A brief summary of AAAAI guidelines are as follows [14]:
As first-line treatment, second-generation nonsedating H1 antihistamines.
Remain in the treatment algorithm first-generation H 1 antihistamines (differs 
from EAACI/GA 2LEN/EDF/WAO guidelines).
Second-line options to consider: adding other second-generation H 1 antihis-
tamines, up-dosing second-generation H 1 antihistamines, leukotriene receptor 
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antagonists, adding H 2 antagonists or first-generation H 1 antihistamines at 
bedtime.
Omalizumab as third-line treatment.
Corticosteroids considered only for short treatment.
Cyclosporine A* is used in refractory chronic urticaria not responsive to other 
treatments.
A brief summary of EAACI/GA2LEN/EDF/WAO guidelines are as follows:
First-line treatment, second-generation H 1 antihistamines.
Up-dosing second-generation H1 antihistamines are the second-line therapy.
Omalizumab is the third-line treatment, which is recommended because it is less 
toxic than cyclosporine A.
Figure 18. 
Monoclonal antibody that binds to the Cε3 domain of circulating IgE, which prevents IgE from binding to and 
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Not included in algorithm H2 antihistamines (used only on an individual case).
Avoid first-generation H1 antihistamines based on benefit to risk ratio.
Corticosteroids may be considered only for the short-term intervention.
Cyclosporine A for refractory chronic urticaria not responsive to other 
treatments.
*Cyclosporin A is an immunosuppressive agent, widely used in organ transplan-
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Figure 19. 
Recommended treatment algorithm for chronic urticaria.
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antagonists, adding H 2 antagonists or first-generation H 1 antihistamines at 
bedtime.
Omalizumab as third-line treatment.
Corticosteroids considered only for short treatment.
Cyclosporine A* is used in refractory chronic urticaria not responsive to other 
treatments.
A brief summary of EAACI/GA2LEN/EDF/WAO guidelines are as follows:
First-line treatment, second-generation H 1 antihistamines.
Up-dosing second-generation H1 antihistamines are the second-line therapy.
Omalizumab is the third-line treatment, which is recommended because it is less 
toxic than cyclosporine A.
Figure 18. 
Monoclonal antibody that binds to the Cε3 domain of circulating IgE, which prevents IgE from binding to and 
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The current guideline endorses the urticaria activity score and/or the 
angioedema activity score to assess the disease activity in CSU patients [17] 
(Figure 20).
The urticaria control test should be used in all CSU patients. The UCT is a 
retrospective tool used to rapidly and reliably assess disease control with four 
simple questions (Figure 21). Patients answer each of the four UCT questions, and 
the corresponding points (0–4 per answer) are added up to yield a total score of 
0–16. The cutoff for controlled urticaria is 12 points. A score of 11 or less indicates 
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Chapter 4
Cultural Adaptation of a
Cardiovascular Health Education
Program among Hypertensive
Primary Care Patients from Rural
Nigeria
Aina Olufemi Odusola and Ayoade Adedokun
Abstract
Culturally adapted behavioral treatments can optimize care. Following standard
guidelines we adapted and tested a hypertension education program among primary
care patients with hypertension from rural Nigeria. We reviewed literature and
collected qualitative information from hypertensive patients to implement the first
three of five cultural adaptation stages: Information gathering, Adaptation design, and
Preliminary adaptation testing. Information obtained was used to adapt a Cardiovas-
cular Health Education Program (CHEP) from a similar program Culturally Appro-
priate Hypertension Education (CAHE). CHEP was evaluated among 149
hypertensive patients using pre,  post design, and performance of behavioral
goals. Data were analyzed using descriptive statistics and thematic contents. CHEP
retained essential features of CAHE and added new culturally relevant information.
Local context factors like substitutability of dietary salt and exercisability with
cultural activities motivated healthy behavior and enhanced cultural fitness. Cul-
turally permissive unhealthy practices were discouraged; intentional weight gain
(big is beautiful), and non-smoking tobacco use (sniffing, licking). Performance of
behavioral goals was outstanding; over 60% practiced self-set goals effectively.
Standard cultural adaptation of behavioral education program demonstrated
potential to limit cardiovascular diseases among hypertensive patients. Guideline-
based culturally adapted intervention increased hypertension self-management
capabilities among hypertensive primary care patients from rural Nigeria.
Keywords: standardized cultural adaptation, behavioral health education,
goal setting assessment, hypertension self-management, rural Nigeria
1. Introduction
Hypertension is a major risk factor of cardiovascular diseases (CVD), and is
highly prevalent in sub-Saharan Africa (SSA) [1, 2]. CVD including ischemic heart
disease and stroke are the world’s biggest killers, having killed 15.2 million people in
2016 alone [3], and being responsible for 17.9 million (31%) of global deaths annu-
ally [4]. To limit CVD, World health organization (WHO) advocated preventive
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management of hypertension and other CVD risk factors [4]. In Nigeria where the
age-standardized prevalence of Hypertension is 19.3%, only 8% of hypertensive
patients are aware, 3% controlled and just 5% are covered by treatment [5]. Fortu-
nately though, willingness to adopt recommended lifestyle measures is encouraging
among hypertensive patients [6].
In African rural settings deep-routed cultural orientations can manifest in beliefs
and perceptions about health that vary with modern medical perceptions. It is
beneficial to re-orientate people in such deeply cultural settings to acquire well
informed modern health perspectives. This can be achieved by introducing cultur-
ally appropriate behavioral health interventions that have undergone cultural adap-
tation based on the people’s traditional health practices and cultural beliefs.
Cultural adaptation is the systematic process of increasing cultural content and
cultural sensitivity of existing behavioral treatments to effectively address distinct
sub-cultural group needs. Cultural sensitivity has been defined in two dimensions: 1)
surface structure elements; and 2) deep structure elements. While Surface Structure
elements refer to the matching of intervention materials to observable superficial
cultural characteristics of a target population e.g. music, food, places, dressing,
language etc., Deep Structure elements refer to the use of cultural, historical, envi-
ronmental and social norms and practices to modify targeted health behavior
among a target population [7, 8].
An ideal behavioral treatment intervention should be adapted culturally by
following standard procedures. Studies have shown that guideline-based cultural
adaptation process has potential to increase acceptability, attractiveness and effec-
tiveness of treatment support programs among target populations [9–11]. Further-
more evidence abounds that systematic cultural adaptation of behavioral treatments
offer intrinsic self-efficacy benefits for patients [12–14]. Reports further suggests
that cultural adaptation of health interventions can enhance service delivery when
implemented as a living process with dynamism for continuous feedback, replica-
bility and improvement [11]. Conversely other interventions that are not culturally
adapted can unwittingly discourage uptake of recommended lifestyles by patients at
risk of CVD [15]. Systematic review evidence from global perspective have also
highlighted usefulness of culturally adapted interventions in control of CVD risk
factors [16]. Currently however, there is a dearth of regional studies investigating
usefulness and exploitability of cultural adaptation of treatment interventions in
SSA settings.
To implement standard cultural adaptation, Barrera et al. identified five
guideline-based sequential stages involved from a Consensus on Updates of Models
for Effective Cultural Adaptation as follows: Information Gathering (stage one), Pre-
liminary Adaptation Design (stage two), Preliminary Adaptation Testing (stage three),
Adaptation Refinement (stage four), and Cultural Adaptation Trial (stage five) [10].
There is however a need for continuous improvement in the adaptation develop-
ment process as issues and challenges were recently reported on emerging multistep
frameworks design of cultural adaptation process, suggesting need for further
research to conclude on effectiveness of interventions adapted based on such
designs [17].
The effectiveness of culturally adapted interventions can be evaluated using
standard testing procedures. Studies suggest that goal setting and pursuance among
patients can be effective in promoting acculturation and adoption of adapted inter-
ventions among populations at risk of CVD. Similar evidence abounds that goal
setting is useful in evaluating effectiveness of culturally adapted interventions
including acquisition of behavioral self-management skills [18–21]. Indeed the
setting and pursuing of culturally adapted goals to stimulate healthy behavior have
enhanced chronic disease self-management skills [18, 20]. Available evidence
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further suggests that the more frequently goals are set and pursued, the easier and
faster patients learn and acquire targeted self-management skills [19].
In this study, following standard guidelines and procedures we culturally
adapted an existing hypertension education program to produce a similar variant
with enhanced cultural content and sensitivity using the first three out of five
sequential steps. We proceeded further to evaluate the adapted program for
cultural-fitness using patients’ performance of set behavioral goals, and for
effectiveness using hypertension treatment outcomes.
2. Methods
2.1 Background to study design
A mixed methods study in two phases: in phase 1 we conducted qualitative study
to adapt a Cardiovascular Health Education Program (CHEP) from a similar Cultur-
ally Appropriate Hypertension Education (CAHE) program; while in phase 2 we used
quantitative and observational designs to evaluate the adapted CHEP for effective-
ness and cultural fitness. Figure 1 shows relationships between various phases of
the adaptation process. The cultural adaptation process involved formative and
construction arms. In the formative arm we collected information from literature and
from qualitative interviews with 40 hypertensive patients to develop the original
form and content of CHEP [22, 23]. In the construction arm we used information
from the formative arm to supplement protocol and materials originally developed
for CAHE by Beune et al. [24], to increase cultural sensitivity of CHEP for specific
needs of hypertensive patients from Nigeria. CAHE was previously developed in the
Netherlands to support treatment adherence and BP control among Afro-
Surinamese and Ghanaian primary care patients with hypertension [24, 25].
Similarly, CHEP was the main outcome of a cardiovascular disease (CVD) preven-
tion project, Quality Improvement Cardiovascular Care Kwara (QUICK-2) in rural
Nigeria [26]. The goal of QUICK-2 was to develop and evaluate a patient-centered
cardiovascular health education program to increase adherence to prescribed
pharmacologic treatment and healthy behavior among hypertensive patients.
QUICK-2 was implemented in two consecutive parts: development of CHEP over
Figure 1.
Cultural adaptation study in relation to QUICK-1 and QUICK-2 studies.
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3months (part 1), and evaluation of CHEP over the subsequent 6months (part 2). Prior
to this, QUICK-2 was preceded by a related QUICK-1 study over 12 months, to assess
feasibility of providing quality CVD prevention care to 349 hypertensive patients
enrolled in a community-based health insurance program in Kwara state, Nigeria [27].
At the end of QUICK-1, 149 of the 349 participants did not meet hypertension control
targets despite accessing standard, quality CVD prevention care of QUICK-1. The 149
uncontrolled patients consequently met criteria for inclusion in QUICK-2. We had
hypothesized that ‘consulting room’ health education made available to the patients
during ‘usual hypertension care’ in QUICK-1 was inadequate to support adherence and
improve treatment outcome. We therefore developed CHEP to improve adherence
and outcome among the uncontrolled patients during QUICK-2 [13].
In the current study, our focus is to describe the processes and stages involved in
cultural adaptation of CHEP from CAHE and the testing of adapted CHEP for
cultural fitness, namely Information Gathering (stage 1), Preliminary Adaptation
Design (stage 2), and Preliminary Adaptation Testing (stage 3). A CHEP effectiveness
control trial would be implemented in future using two final stages: Adaptation
Refinement (stage 4), and Cultural Adaptation Trial (stage 5).
2.1.1 Study setting
Our study was implemented at a primary healthcare center, Ogo Oluwa Hospital
(OOH) in the sleepy agrarian rural town, Bacita in Edu local government area of
Kwara state, north central Nigeria. At that time OOH was a provider in the Dutch
government funded Kwara State Health Insurance (KSHI) program [28], http://hif
und.org/. Bacita was inhabited by mainly Nupe and Yoruba ethnic groups in addi-
tion to pockets of few other Nigerian tribes. The predominant occupations in the
region were artisanship, farming, petty trading and fishing.
In the following section we describe the steps taken in adapting CHEP from
CAHE and in evaluating the former, based on designs, measures, procedures and
analysis adopted.
2.2 Study phase 1
2.2.1 Information gathering (stage one)
2.2.1.1 Design and participants
In the formative phase (July to September 2010) we collected data for develop-
ment of CHEP by interviewing 40 purposively selected hypertensive patients using
a modified version of the interview guide previously used for CAHE patients in the
Netherlands [12, 24]. The interview guide was however tailored to the Nigerian
context to make it culturally relevant for the priority patients of this study. We
additionally searched available literature for relevant information on hypertension
care and self-management in rural contexts. Using grounded theory we transcribed
and analyzed the interviews each lasting about 90 minutes, for thematic contents
simultaneously as they were conducted. The CAHE participants are mostly literate
African immigrants in the Netherlands while most participants in CHEP are rela-
tively illiterate native Africans from rural Nigeria. Furthermore, to increase cultural
content of CHEP relative to CAHE, while CAHE used non-native Dutch nurse
practitioners to collect data in English language, CHEP used native nurse and
medical practitioners from the study region to collect data in familiar local
languages (Yoruba and Nupe).
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2.2.1.2 Measures
Beyond what was already known from CAHE, CHEP specifically sought to know
the local, cultural and contextual factors the Nigerian hypertensive patients per-
ceive as inhibitors or enablers of prescribed hypertension care and self-
management: what hypertension is and how it presents; what situations make
hypertension easy or difficult for patients to manage as advised; how patients’
finances affect their treatment goals; and how patients’ native customs and social
environment affect their use of medications, food selection, exercise or weight
management. During a follow-up focused group discussion (FGD) after CHEP
counseling sessions, participants were further asked: how they view CHEP counsel-
ing on pills use, healthy diet, salt reduction/substitution and exercise; what was
particularly helpful, or frustrating about CHEP counseling; how much they have
been able to meet their hypertension self-management goals; and ways in which the
education program can be improved upon in future.
2.2.1.3 Procedures
In addition to the qualitative interviews, at a later stage we conducted FGD with
participants to get their views about usefulness, acceptability, sustainability and
effectiveness or otherwise of CHEP. As was done in CAHE, the CHEP development
interviews began with the interviewer familiarizing with respondents to determine
preferred language of communication. Thereafter we introduced participants to the
research objectives: to elicit patients’ explanatory model of hypertension regarding
cause, presentation, course, duration, consequence, treatment, self-management
and contextual factors relating to hypertension including social, cultural, religious,
and financial factors. Furthermore, while CAHE sought to know the effect
migration had on hypertension self-management efforts of its immigrant partici-
pants, CHEP explored how peculiar local features of Nigeria’s rural, social and
cultural environments can be exploited to optimize hypertension self-care.
2.2.1.4 Analysis
We used MAXQDA data management software [29], and Grounded Theory [30]
to analyze our data. The analytic process was at first carried out by two researchers
independently, thereafter the interview transcripts were exchanged and coding and
analytic steps repeated all over by individual researcher. Following this, areas of
disagreement were jointly resolved by discussing the data further. In analyzing, we
repeatedly examined, compared, verified and reordered the data in line with iden-
tified themes and concepts. This produced a matrix of concepts, sub-categories and
categories from multi-level coding along thematic lines as follows: a) first we iden-
tified clusters of similar concepts in each interview transcript by assigning series of
open codes to similar text fragments and emerging themes that reflected same
ideas. To produce a code list we inductively coded sections of each transcript that
provided information on respondents’ ideas about hypertension and hypertension
self-management; b) next we reviewed the code list to eliminate duplicates and
streamline similar concepts to produce a smaller set of mutually exclusive concepts;
and c) we scrutinized the data further and grouped streamlined concepts and
related text fragments under four major themes to address our core research ques-
tion: what social, cultural or native factors affect compliance with prescribed pills,
diet and healthy behavior among hypertensive primary care patients from rural
Nigeria?
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simultaneously as they were conducted. The CAHE participants are mostly literate
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particularly helpful, or frustrating about CHEP counseling; how much they have
been able to meet their hypertension self-management goals; and ways in which the
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2.2.1.3 Procedures
In addition to the qualitative interviews, at a later stage we conducted FGD with
participants to get their views about usefulness, acceptability, sustainability and
effectiveness or otherwise of CHEP. As was done in CAHE, the CHEP development
interviews began with the interviewer familiarizing with respondents to determine
preferred language of communication. Thereafter we introduced participants to the
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cause, presentation, course, duration, consequence, treatment, self-management
and contextual factors relating to hypertension including social, cultural, religious,
and financial factors. Furthermore, while CAHE sought to know the effect
migration had on hypertension self-management efforts of its immigrant partici-
pants, CHEP explored how peculiar local features of Nigeria’s rural, social and
cultural environments can be exploited to optimize hypertension self-care.
2.2.1.4 Analysis
We used MAXQDA data management software [29], and Grounded Theory [30]
to analyze our data. The analytic process was at first carried out by two researchers
independently, thereafter the interview transcripts were exchanged and coding and
analytic steps repeated all over by individual researcher. Following this, areas of
disagreement were jointly resolved by discussing the data further. In analyzing, we
repeatedly examined, compared, verified and reordered the data in line with iden-
tified themes and concepts. This produced a matrix of concepts, sub-categories and
categories from multi-level coding along thematic lines as follows: a) first we iden-
tified clusters of similar concepts in each interview transcript by assigning series of
open codes to similar text fragments and emerging themes that reflected same
ideas. To produce a code list we inductively coded sections of each transcript that
provided information on respondents’ ideas about hypertension and hypertension
self-management; b) next we reviewed the code list to eliminate duplicates and
streamline similar concepts to produce a smaller set of mutually exclusive concepts;
and c) we scrutinized the data further and grouped streamlined concepts and
related text fragments under four major themes to address our core research ques-
tion: what social, cultural or native factors affect compliance with prescribed pills,
diet and healthy behavior among hypertensive primary care patients from rural
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2.2.2 Preliminary adaptation design (stage two)
In the preliminary adaptation stage, we tailored CHEP culturally using informa-
tion collected in the Information Gathering Stage. Our underlying objective was to
increase cultural content of CHEP. We made both surface structure and deep structure
changes to the original contents of CHEP and CAHE to achieve a culturally adapted
CHEP. Surface Structure changes refer to matching of educational intervention
materials and messages to observable superficial characteristics of our target popu-
lation e.g. use of familiar people, places, language, food, locations, and cultural
activities preferred by the Nigerian patients, while Deep Structure changes involved
incorporating social, cultural, environmental and historical components to influ-
ence the targeted hypertension self-management behavior among the Nigerian
patients [7].
2.2.2.1 Design and participants
Both CHEP and CAHE had notable similarities in forms and contents; each was
implemented in three modules over 6 months among hypertensive patients in
Europe (CAHE), and Africa (CHEP). But there were differences in their designs.
CAHE used non-native nurse practitioners as educators in English language, while
CHEP used native medical doctor and nurse to deliver the educational intervention
in local languages. Furthermore, while CAHE recruited participants from four pri-
mary care clinics in urban Amsterdam, CHEP recruited participants from a single
primary care clinic in rural Nigeria. Unlike CHEP, patients in CAHE benefited from
modern lifestyle referral support e.g. gyms in Amsterdam city in addition to expo-
sure to a hypertension handbook. In contrast, patients in CHEP had exposure to
educational materials that were contextually tailored to Nigerian rural context e.g.
audiovisuals and poster teachings on dietary salt replacement with suitable local
substitute Iru, and use of household chores, farming, fishing, gardening, leisure
activities (drumming, gaming, dancing, singing) etc., as forms of exercise. The
audiovisuals were scripted and acted by familiar faces including some participants
themselves.
2.2.2.2 Measures
Excluding goals setting and few self-report measures, many other measures
were assessed in both CAHE and CHEP including patient demographics and phys-
iological measures. Other measures include perceived stress, social support, and
illness perception, beliefs about medicines, self efficacy, medication adherence,
lifestyle adherence and satisfaction with care. Unlike CHEP however, a measure of
‘discrimination’ was deemed relevant and included in CAHE whose participants
had migrated to Europe and could possibly experience social exclusion.
2.2.2.3 Procedure
A CHEP counseling visit usually began with participants familiarizing with
others and the trainers. This is followed by: group interactive counseling on hyper-
tension and hypertension self-management; poster teaching on culturally relevant
exercises; a visit to the local market to familiarize with healthy foods; an audiovisual
viewing session on pills use, healthy diet and lifestyle; a field practical exercise
session; and a goal setting and assessment session. CAHE on the other hand was
delivered in one-on-one teaching sessions, featured no audiovisual session, and did
not involve teaching visits to local market or grocery store but nevertheless
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deployed a specially prepared take-home hypertension handbook to teach her rela-
tively more literate participants about healthy food choices, food preparation
methods, pills use and healthy lifestyle. Both CAHE and CHEP counseling trainings
were structured into 3 modules and delivered on 3 occasions few weeks apart, over
sixmonths in between a baseline and a final assessment visit. In both programs, every
participant had physiological, anthropometric and self-report measurements at base-
line and final visits. However, CHEP additionally had these measures taken during
each of the 3 intervening educational visits because it was observed during pre-
baseline information visits that the patients valued such interim measurements if the
results are immediately communicated to motivate their self-management efforts.
2.3 Study phase 2
2.3.1 Preliminary adaptation testing (stage three)
2.3.1.1 Design and participants
The preliminary adaptation testing took place in the second phase of the study
(March to August 2012) during which we used quasi-experimental pretest-posttest
design to assess cultural fitness and effectiveness of the newly adapted CHEP.We
included, trained and evaluated a cohort of 149 patients over a period of 6 months.
Participants were evaluated on performance of set behavioral goals to assess cultural
fitness. At a later stagewe conducted an FGDwith a sub-set of the participants to assess
their perceptions about usefulness and acceptability of the adapted intervention.
2.3.1.2 Measures
We measured and recorded participants’ socio-demographic parameters (age,
gender, ethnicity, marital status, income level, employment status, educational
status, alcohol use and tobacco use) and assessed their hypertension treatment out-
comes including blood pressure control, body mass index, medication adherence,
behavioral adherence as well as social support, satisfaction with care, illness per-
ception, beliefs about medicines, and medication adherence self efficacy. Further-
more we asked participants specific questions on physical activity and exercise, use
of salt, alcohol and smoking and graded their responses on a Likert Scale. Finally we
asked participants to set and practice preferred culturally adapted behavioral health
goals and graded their performances of set goals as a measure of ‘cultural fitness.
2.3.1.3 Procedures
Each of the 149 participants individually had an initial baseline assessment,
followed by 3modules of CHEP training in groups of 12–15 at 6 weeks, 10 weeks and
14 weeks past baseline. They were later disaggregated to have final individual assess-
ments at 6 months past baseline. In essence, each participant had five study visits
including a baseline assessment visit, a final assessment visit and three intervening
group educational and goals setting assessment visits. Following the baseline visit (1st
study visit) each participant was guided to set 3 culturally adapted behavioral goals
during the first training session (2nd study visit), and to practice the selected goals at
home until he/she revisits for the second training session (3rd study visit). The same
goals setting instructions were repeated at the end of second training towards the third
and final training session (4th study visit). Participants were additionally guided to
practice preferred physical exercises for 20 minutes during the 3rd training session
only, and they were encouraged to continue the exercises at home until the final visits
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others and the trainers. This is followed by: group interactive counseling on hyper-
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deployed a specially prepared take-home hypertension handbook to teach her rela-
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more we asked participants specific questions on physical activity and exercise, use
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at 6 months (5th study visit). In the section on assessment of set goals, participants’
goals related performances were rated on a Likert scale and compared over 6 months
before and after the intervention. Full details of the effectiveness of CHEP evaluation
study are available in a related study [13].
2.3.1.4 Analysis
Data were analyzed based on: 1) qualitative self-report from each of the 149
participants on performance of set goals as instructed; and 2) quantitative ‘before-,
and after’ comparison of changes in treatment outcomes of participants following
intervention.
In assessing performance of set goals, we recorded the number and types of
goals set by each participant during a current visit following practice of such goals
at home as instructed during previous visit. Using a Likert scale we inquired and got
qualitative responses from each participant on the extent to which they practiced
selected goals at home. For the CHEP effectiveness study we employed descriptive
statistics and regression analysis to evaluate changes in BP control, Body Mass
Index, behavioral adherence and medication adherence and got promising
improvements as reported in Odusola, et al. [13].
Adaptation Refinement (Stage 4) and Cultural Adaptation Trial (Stage 5).
By design we have reserved the last two stages of the cultural adaptation process,
‘Adaptation Refinement’ and ‘Cultural Adaptation Trial’ for the near future to
implement CHEP Efficacy Trial. This is similar to procedures adopted in a previous
US study on cultural adaptation of an evidence based treatment, the MLP for
Latinas sub-cultural group [11].
2.3.1.5 Ethics
Approval for Ethical conduct of the main study was obtained from the Ethics
Committee of University of Ilorin Teaching Hospital on 30th March 2010. The
current study is one of the sub-studies of the main study.
3. Results
We collected qualitative information from 40 hypertensive patients (systolic
BP ≥ 140 mmHg and/or diastolic BP ≥ 90 mmHg). Most of them were 50 years or
older, two third were Christians, almost all (80%) earn less than 5USD per day
while 70% had only primary school education, and most were artisans engaged in
farming, fishing, or petty trading (Table 1).
Characteristics N (%)
Age group (years)
• 30–50 9 (22.5%)
• 50–70 26 (65%)
• 70–90 5 (12.5%)
Gender
• Male 16 (40%)
• Female 24 (60%)
Educational level
• None or primary education 28 (70%)
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Hereunder we describe our results based on the first three out of five
guideline-based cultural adaptation stages.
3.1 Information gathering (stage 1)
The results are in two streams: a) the cultural factors inhibiting uptake and practice
of healthy behavior; and b) the cultural factors enabling uptake and practice of healthy
behavior.
A.Cultural Inhibitors of Uptake and Practice of Healthy Behavior
Our data showed that a people’s culture, customs and beliefs have capacity to
discourage uptake and practice of healthy behavior (Table 2).
1.Increasing use of dietary salt: certain cultural practices increase use of
salt by the local population. During food preservation practices, salt is
used to preserve fish and meat against microbial decomposition. For
example, when asked about the cultural practices influencing salt use, a
56 year old hypertensive female [ID37] replied “we normally preserve our
meat from getting rotten by salting and drying them in the sun daily”. Food
preparation practices also encourage increased use of salt. Some people
have the habit of preparing meals with salt and salt-containing
condiments e.g. maggi (salt plus hydrogenated oil plus monosodium
glutamate). Others are accustomed to salty meals and would habitually
add extra table salt to meals already prepared with salt. Some use the
salty supernatant obtained from boiled meat to prepare soups believing
this enhances its flavor. Furthermore, medicinal use of salt is common in
the study region as it is common local practice to manage stomach upsets
and abdominal discomforts by drinking salted water (salt solution).
2.Increasing body weight and size: some cultural practices encourage
weight gain. A large body size is a desirable appearance to some as
societal sign of affluence, comfort or wealth. And so, people may embark
on intentional weight gain merely to show off perceived wealth or
affluence. Furthermore, it is often perceived that a large body size
enhances a woman’s beauty or sexual attractiveness. There is societal
perception that the fatter a lady is the more beautiful and fresh she is. On
weight gain, a 50 year old female, [ID3] responded: “people often see being
fat as synonymous with affluence, comfort and peace of mind, and they
sometimes associate robustness with beauty in women. Moreover, some of us
women prefer to get fat believing that by so doing we are more attractive to our
husbands and to men generally. Our data further shows that people can
Characteristics N (%)
• Secondary education 9 (22.5%)
• Tertiary education 3 (7.5%)
Ethnicity
• Nupe 6 (15%)
• Yoruba 31 (77.5%)
• Others 3 (7.5%)
Table 1.
Socio-demographic characteristics of participants.
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at 6 months (5th study visit). In the section on assessment of set goals, participants’
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older, two third were Christians, almost all (80%) earn less than 5USD per day
while 70% had only primary school education, and most were artisans engaged in
farming, fishing, or petty trading (Table 1).
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Hereunder we describe our results based on the first three out of five
guideline-based cultural adaptation stages.
3.1 Information gathering (stage 1)
The results are in two streams: a) the cultural factors inhibiting uptake and practice
of healthy behavior; and b) the cultural factors enabling uptake and practice of healthy
behavior.
A.Cultural Inhibitors of Uptake and Practice of Healthy Behavior
Our data showed that a people’s culture, customs and beliefs have capacity to
discourage uptake and practice of healthy behavior (Table 2).
1.Increasing use of dietary salt: certain cultural practices increase use of
salt by the local population. During food preservation practices, salt is
used to preserve fish and meat against microbial decomposition. For
example, when asked about the cultural practices influencing salt use, a
56 year old hypertensive female [ID37] replied “we normally preserve our
meat from getting rotten by salting and drying them in the sun daily”. Food
preparation practices also encourage increased use of salt. Some people
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this enhances its flavor. Furthermore, medicinal use of salt is common in
the study region as it is common local practice to manage stomach upsets
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perception that the fatter a lady is the more beautiful and fresh she is. On
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Characteristics N (%)
• Secondary education 9 (22.5%)
• Tertiary education 3 (7.5%)
Ethnicity
• Nupe 6 (15%)
• Yoruba 31 (77.5%)
• Others 3 (7.5%)
Table 1.
Socio-demographic characteristics of participants.
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sometimes get discouraged when exercising to lose weight For example,
an elderly male respondent [ID30] clarified a question on weight
reduction saying “in this region, people often link slimming down to disease
particularly if the weight loss is pronounced, suggesting such might be due to
disease, and that “slim people are miserly and would rather not spend enough
money to feed well and get big”.
3.Physical inactivity and lack of exercise: excerpts from our data show
there is a strong cultural correlation between societal perception and
‘need or needlessness’ to exercise. Many believe exercise is a needless
waste of time. Some perceive exercise as dangerous to health especially
with advancing age when the body is assumed fragile and weaker.
Deliberate attempts to exercise by trekking to destinations are perceived
negatively. Such persons are taunted as being miserly and reluctant to
fund transport costs to their destinations. On challenges encountered in
exercising, an elderly male [ID30] said “when people see me walking ‘to
exercise’ they often slight me and make derogatory comments that I’m greedy
and would rather walk long distances than spend money on transportation.
4.Use of tobacco and other stimulants: curiously, social habits like use of
stimulants and tobacco products are sometimes perceived as promoting
health. A popular local alcoholic brew ‘Palm wine’ is believed to make
vision clearer while others like the ‘Ogogoro’ (local gin), Snuff (Nicotine
powder) and Taba (fine-ground tobacco leaves) are variously perceived to
relieve stress and bodily tension, and stimulate work. Now better
informed, a 65 year old male [ID23] regretted: “our fore fathers used to say
palm wine makes one see very well, but it is now glaring to me that such views
were misplaced. Another participant [ID29] responded: “in this region we
believe chewing kola nuts and using snuff stimulate performance of household
chores and work although I personally don’t use them”.
B. Cultural Facilitators of Uptake and Practice of Healthy Behavior
Our data yielded a rich mix of information on factors encouraging healthy
behavior among participants (Table 2). Many felt cultural adaptation of
certain local practices made it easier, cheaper and more attractive to practice
healthy behavior.
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1.Limiting use of dietary salt: following enlightenment through the
adapted education program some participants realized that Iru (a local
food condiment) is a suitable and effective alternative to dietary salt. Iru,
the locally grown African Locust Bean seed is a relatively cheaper food
condiment commonly available. It is devoid of salt or sodium derivatives
and participants agreed it makes food tastier and more delicious. Many
now use Iru in place of salt to prepare their meals although few confessed
they nonetheless add little salt despite using Iru. A 50 year old female
[ID11] said “I have been enlightened and I have since been using Iru in place
of salt to prepare my family meals; truly I found out the meals so prepared are
tastier and more delicious.
2.Increasing consumption of dietary fruits and vegetables: our data
shows that rural African communities are endowed with potential for
promoting health using existing socio-cultural and environmental
peculiarities such as arable lands, domesticated animals and flourishing
streams and rivers. They provide opportunities for vegetable farming,
fishing, poultry and animal husbandry. To some participants, earning a
living through these health-related economic activities motivate
hypertension self-management efforts. When asked how often he
consumes fruits and vegetables an elderly participant [ID32] responded:
“based on advice from my doctor, I now practice vegetable farming on the
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woman smoking cigarette
Notes: n refers to the number of respondents who expressed the implied view.
Table 2.
Motivational and inhibitory factors of healthy behavior: Thematic matrix of categories, sub-categories and concepts.
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large expanse of land at my backyard which before now had laid waste, and
from this I get sufficient supply of vegetables to meet my family needs”.
3.Decreasing body size andweight: some female participants perceive
cultural linkages betweenhealth andbody size, health andwealth, andhealth
and beauty. In the study region, there was a popular cultural perception that
“the fatter a woman is themore affluent, comfortable or beautiful she is”.
This perception has health implications as it encourages undueweight gain
among thewomen. However, this perception is changing nowadays, and
being too fat is now viewed as ugliness, sluggishness or physical unfitness.
When askedwhat relationship exists between beauty and large body sizes, a
respondent [ID26] replied: “beauty is a good thing that sometimes goes with
bigness but some people are ugly looking when fat”. These newer perceptions
have helpedmany to adopt healthier behavior.
4.Increasing physical activity and exercise: although some participants
view exercise as dangerous to health because of advancing age, many
others nonetheless understood that exercise is generally good for health
and helps to control their hypertension. After the educational counseling
many are now aware that some level of physical fitness can be achieved
using usual everyday activities in rural communities, and that exercising
do not necessarily require formal regimented sessions like street jogging,
gyms and swimming pools sessions applicable to cities and urban towns.
Our data showed that if given relevant encouragement and training,
participants are able and willing to adopt culturally modified versions of
local practices to achieve physical fitness: walking briskly and regularly to
farm and other destinations; faith-based and cultural dancing, drumming,
clapping or singing; food preparation practices like pounding yam and grains
in mortars; farming and gardening activities including shoveling and hoeing;
traditional laundry (washing clothes), sweeping floors, and drawing or
fetching water from wells; and where feasible canoe paddling on rivers and
cycling to move around. A participant [ID21] responded: “in my community,
women prepare the popular local delicacy pounded yam using mortar, this
being a form of exercise since they sweat a lot when they pound”.
5.Limiting use of alcohol, tobacco and stimulants: some participants
leverage on existing cultural and religious perceptions to acquire healthy
behavior. Following behavioral counseling the few who use tobacco
(smoking and non-smoking forms) were able to exploit existing gender-
based, and faith-based cultural perceptions to discontinue such practices,
including faith-based religious abhorrence of smoking and use of alcohol,
and gender-based disapproval of female use of tobacco, alcohol, and
snuff. It is culturally reprehensible to see a woman smoking cigarette in
rural communities.
3.2 Preliminary adaptation design (stage two)
Cultural adaptation of the Education Program was accomplished based on the
conceptual framework of formative research using information obtained from
qualitative interviews with patients. The other anticipated source of information,
literature review, did not yield much useful information on the topic from the study
region. Osuna et al. similarly relied substantially on information from a Focus
Group Discussion with participants to achieve cultural adaptation design of a
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diabetes Intervention program among Latinas in the United States [11]. The adap-
tation in our study was achieved through cultural modification of existing behav-
ioral health practices among the local population. This involved modifying the ‘form’
(surface structure elements) and the ‘specific content’ (deep structure elements) into
culturally friendly and adoptable methods of exercising within rural contexts.
However, because information from our interviews also revealed local practices and
beliefs perceived inhibitory to healthy behavior, we highlighted and discarded the
inhibitory perceptions in order to achieve a culturally attractive and acceptable final
behavioral counseling program. Table 3 displays a synopsis of key differences and
similarities in contents and procedures between the culturally adapted program
(CHEP) and the adaptable program (CAHE).
Furthermore, in Table 4 we highlight the thematic categories of the relation-
ships existing between traditional local perspectives and cultural practices, and





Type of program Hypertension education
program
Hypertension education program
Focus of program Hypertension self-management Hypertension self-management
Implementation setting Urban Amsterdam,
Netherlands
Rural Kwara, Nigeria
Study population Hypertensive Primary care
African immigrants (mostly
literate)
Hypertensive primary care native
Africans (mostly illiterate)
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hypertensive participants
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available to support physical
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Supported dietary salt reduction
counseling with possibility to replace
salt with a suitable local substitute Iru
Assessment of cultural
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Did not assess participants for
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diastolic blood pressure and
lifestyle adherence
Significant improvements in blood
pressure control, medication
adherence and lifestyle adherence
Notes: CAHE – Culturally appropriate hypertension education; CHEP – Cardiovascular health education program.
Table 3.
Contents and procedural variances and similarities between culturally adapted CHEP and CAHE.
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3.3 Preliminary adaptation testing (stage 3)
Preliminary evaluation of the culturally adapted educational intervention was
implemented in two arms: 1) cultural fitness assessment based on performance of
set behavioral health goals; and 2) assessment of effectiveness based on changes in
participants’ hypertension treatment outcomes.
To assess cultural fitness, we examined and recorded serial performance of set
goals as reported by participants themselves over six 6 months.
Simultaneously, the effectiveness assessment study took place over same period
but this not being the focus of the current study, is reported fully elsewhere [13].
Briefly it involved before-, and after assessments of changes in blood pressure (BP)
control, medication adherence, behavioral adherence, and body mass index (BMI).
Out of an initial 149 included participants, 140 (94%) completed the study. More
participants reported high adherence to prescribed medications and behavioral
advice at 6 months compared to baseline: respectively, 101 (72%) at 6 months
versus 70 (50%) at baseline, (p < 0.001) and 126 (90%) at 6 months versus 106
(76%) at baseline, (p < 0.001). Similarly, participants with controlled BP doubled
from 34 (24%) at baseline to 65 (46%) at 6 months, (p = 0.001). The median SBP
and DBP decreased from 129.0 to 122.0 mmHg, (p = 0.002) and from 80.0 to
73.5 mmHg, (p < 0.001), respectively. However, BMI did not change (p = 0.444).
The improvement in medication adherence was associated with a decrease in
medication concerns (p = 0.045) and improvement in medication self-efficacy
(p < 0.001).
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3.3.1 Performance assessment of set goals
As indicated in the methods each participant made 5 visits over 6 months: a
baseline assessment visit, three intervening group education visits, and a final
assessment visit. Hereunder we report the performance of set goals by participants
based on self-reports. Using information from our interview data we structured
existing local behavioral health practices of the region into 12 distinct culturally
tailored goals (Box 1). We guided participants to select, set and practice three
preferred goals during the three intervening group visits as well as at home in the
weeks that followed their current visit. Their performances were assessed
qualitatively during the subsequent visits.
We inquired verbally from participants about how well they practiced selected
goals during a subsequent visit and graded their responses on a Likert scale as
follows:
1.To reduce amount of salt and salt-containing condiments I currently use in food preparation and/
or preservation by half before my next visit
2.To completely replace salt with Iru in all my food preparation and food preservation processes
before my next visit
3.To increase my consumption of healthy foods by eating more fish and at least 3 servings of
vegetables and fruits daily before my next visit
4.To decrease my consumption of unhealthy foods by eating less of red palm oil, groundnut oil, goat
meat and other fatty food daily before my next visit
5.To stop smoking completely if I do, or at least reduce the number of cigarette sticks I smoke daily
by half before my next visit
6.To completely discontinue the use of all socially acceptable non-smoking forms of tobacco
(Taba/Snuff), and Kola nuts, or reduce the quantity I use daily by half before my next visit
7.To completely discontinue consumption of Alcohol and other alcoholic beverages (Spirit, Palm
wine, Gin, Ogogoro) perceived as culturally acceptable, or at least reduce the quantities I consume
daily by half before my next visit
8.To exercise more regularly using locally available methods like brisk walking, canoe paddling,
cycling or others, to and from my destinations for at least 30 minutes everyday
9.To exercise more regularly using food preparation processes such as yam/grain pounding in
mortars whenever feasible over at least 30 minutes per session before my next visit
10.To exercise more regularly using usual household chores such as sweeping floors, laundry
(washing clothes), pulling/fetching water from wells or others over at least 30 minutes daily
before my next visit
11.To exercise more regularly using usual farming activities such as ground hoeing, shoveling, bush
clearing, manual harvesting, gardening etc. over at least 30 minutes daily before my next visit
12.To exercise more regularly using usual leisurely or faith-related activities such as clapping,
dancing, singing, drumming, gaming or others for at least 30 minutes daily before my next visit
Box 1.
Culturally tailored behavioral health goals set by participants
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1.For how many days in a week did you perform the selected goal?
Response grading: 0-1 day (poor); 2–3 days (fair); 4–5 days (good); 6–7 days
(very good)
2.For how many minutes in a day did you perform the selected goal?
Response grading: 0–10 mins (poor); 11–20 mins (fair); 21–30 mins (good);
> 30 mins (very good)
3.How seriously did you perceive any challenges or difficulties encountered in
performing the goals you selected and how well did you resolve the challenges?
Response grading: serious challenges, not resolved (poor); moderate
challenges, partly resolved (fair); minor challenges, fully resolved (good);
encountered no challenges (very good)
4.On a scale of 1 to 4 (1 – poor, 2 – fair, 3 – good, 4 – very good), how would you
rate yourself on degree of performance (effectiveness), of set goals?
Response: not performed at all (poor); sometimes performed (fair); often
performed (good); always performed (very good).
Following this we graded self-rated performances of participants on a Likert
scale (Table 5), and found that an overwhelming majority of them performed the
selected goals reasonably well. At least 49% and 28% of participants were graded
‘good’ and ‘very good’ respectively on the number of minutes they performed
selected goals daily. Furthermore, regarding number of days per week they
performed selected goals, about 61% and 11% were graded ‘good’ and ‘very good’
respectively. On their abilities to resolve potential challenges faced, 18% and 56% of
participants were graded ‘good’ and ‘very good’ respectively. Finally 30% and 53%
of participants were graded ‘good’ and ‘very good’ respectively regarding their
perceived effectiveness in performing selected goals.
3.3.2 Preferential practice of particular behavioral goals
The particular types of culturally adapted goals participants preferred to set and
pursue yielded interesting information from our data. Viewed against the background
of attractiveness and acceptability, such information can be useful in guiding physi-



















N (%) N (%) N (%) N (%)
Poor 23 (16) 21 (15) 11 (8) 0
Fair 10 (7) 19 (14) 25 (18) 24 (17)
Good 68 (49) 85 (61) 25 (18) 42 (30)
Very good 39 (28) 15 (11) 79 (56) 74 (53)
Total 140 (100) 140 (100) 140 (100) 140 (100)
Table 5.
Assessment of performance of set goals by participants.
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3.3.1 Performance assessment of set goals
As indicated in the methods each participant made 5 visits over 6 months: a
baseline assessment visit, three intervening group education visits, and a final
assessment visit. Hereunder we report the performance of set goals by participants
based on self-reports. Using information from our interview data we structured
existing local behavioral health practices of the region into 12 distinct culturally
tailored goals (Box 1). We guided participants to select, set and practice three
preferred goals during the three intervening group visits as well as at home in the
weeks that followed their current visit. Their performances were assessed
qualitatively during the subsequent visits.
We inquired verbally from participants about how well they practiced selected
goals during a subsequent visit and graded their responses on a Likert scale as
follows:
1.To reduce amount of salt and salt-containing condiments I currently use in food preparation and/
or preservation by half before my next visit
2.To completely replace salt with Iru in all my food preparation and food preservation processes
before my next visit
3.To increase my consumption of healthy foods by eating more fish and at least 3 servings of
vegetables and fruits daily before my next visit
4.To decrease my consumption of unhealthy foods by eating less of red palm oil, groundnut oil, goat
meat and other fatty food daily before my next visit
5.To stop smoking completely if I do, or at least reduce the number of cigarette sticks I smoke daily
by half before my next visit
6.To completely discontinue the use of all socially acceptable non-smoking forms of tobacco
(Taba/Snuff), and Kola nuts, or reduce the quantity I use daily by half before my next visit
7.To completely discontinue consumption of Alcohol and other alcoholic beverages (Spirit, Palm
wine, Gin, Ogogoro) perceived as culturally acceptable, or at least reduce the quantities I consume
daily by half before my next visit
8.To exercise more regularly using locally available methods like brisk walking, canoe paddling,
cycling or others, to and from my destinations for at least 30 minutes everyday
9.To exercise more regularly using food preparation processes such as yam/grain pounding in
mortars whenever feasible over at least 30 minutes per session before my next visit
10.To exercise more regularly using usual household chores such as sweeping floors, laundry
(washing clothes), pulling/fetching water from wells or others over at least 30 minutes daily
before my next visit
11.To exercise more regularly using usual farming activities such as ground hoeing, shoveling, bush
clearing, manual harvesting, gardening etc. over at least 30 minutes daily before my next visit
12.To exercise more regularly using usual leisurely or faith-related activities such as clapping,
dancing, singing, drumming, gaming or others for at least 30 minutes daily before my next visit
Box 1.
Culturally tailored behavioral health goals set by participants
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challenges, partly resolved (fair); minor challenges, fully resolved (good);
encountered no challenges (very good)
4.On a scale of 1 to 4 (1 – poor, 2 – fair, 3 – good, 4 – very good), how would you
rate yourself on degree of performance (effectiveness), of set goals?
Response: not performed at all (poor); sometimes performed (fair); often
performed (good); always performed (very good).
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selected goals reasonably well. At least 49% and 28% of participants were graded
‘good’ and ‘very good’ respectively on the number of minutes they performed
selected goals daily. Furthermore, regarding number of days per week they
performed selected goals, about 61% and 11% were graded ‘good’ and ‘very good’
respectively. On their abilities to resolve potential challenges faced, 18% and 56% of
participants were graded ‘good’ and ‘very good’ respectively. Finally 30% and 53%
of participants were graded ‘good’ and ‘very good’ respectively regarding their
perceived effectiveness in performing selected goals.
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with by hypertensive patients. This type of information can predict areas in need of
counseling reinforcement for patients in efforts to improve hypertension self-
management skills. Extracts from our data (Table 6) reveals that the three most
preferred and set goals are dietary salt reduction, exercising and compliance with pills
use. Similarly, the three least preferred and set goals are stopping tobacco use, limiting
alcohol use and stopping kola nuts consumption. Finally, important considerations
that guided participants in selecting particular goals include funding performance of
the goals, ease/rigor of performance, and access to practicing the goals.
4. Discussion
We examined the proceedings and results of cultural adaptation of a behavioral
treatment program following standard guidelines, among primary care patients
with hypertension from rural Nigeria highlighting cultural fitness and effectiveness
of the adapted program on their hypertension self-management. Based on theoret-
ical and conceptual framework of formative research described by Resnicow et al.
[7], we combined information from exploratory interviews with hypertensive
patients with extracts from a review of literature on the topic to adapt a Cardiovas-
cular Health Education Program (CHEP) from an existing Culturally Appropriate
Hypertension Education (CAHE) previously deployed among hypertensive African
immigrants in the Netherlands [12]. The literature review however did not yield
enough relevant information. Our goal was to increase cultural sensitivity and
contents of CHEP relative to CAHE and to make the adapted CHEP relevant to
specific needs of hypertensive patients from rural Nigeria. Resnicow et al. had
proposed combining: a) surface structure elements (matching of adaptable behavioral
practices and materials to observable superficial characteristics of the target popu-
lation); with b) deep structure elements (incorporation of target population’s customs,
culture, beliefs and values into their existing adaptable practices). Drawing inspira-
tions from this, CHEP used materials from both surface structures and deep structures
in its development and adaptation processes. We additionally followed the guide-
lines described by Barrera et al. in a consensus of cultural adaption processes [10] in
adapting CHEP. Finally we evaluated the adapted program and found that CHEP
Types of Goals Educational Sessions
CHEP 1, N (%) CHEP 2, N (%) CHEP 3, N (%)
Diet (salt restriction) 124 (89) 97 (69) 66 (47)
Diet (fat restriction) 23 (16) 12 (9) 27 (19)
Diet (vegetables & fruits consumption) 16 (11) 9 (6) 8 (6)
Physical fitness & exercise 121 (86) 100 (71) 93 (66)
Weight reduction 59 (42) 47 (34) 32 (23)
Quit smoking 4 (3) 4 (3) 2 (1)
Quit non-smoked tobacco 5 (4) 2 (1) 0 (0)
Quit Kola nut 14 (10) 4 (3) 7 (5)
Restrict alcohol 13 (9) 10 (7) 7 (5)
Comply with pills use 92 (66) 78 (56) 59 (42)
Comply with clinic appointments 13 (9) 19 (14) 15 (11)
Table 6.
Frequency and types of behavioral goals set during educational sessions.
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improved participants’ hypertension treatment outcomes and enabled increased
performance of culturally tailored behavioral health goals among the participants.
Cultural adaptation is the systematic modification of an existing evidence-based
treatment to conform with a distinct group’s language, culture, customs and local
cultural contexts in a way that it becomes compatible with the group’s cultural
orientations and values” [9]. The cultural modification process enhances attractive-
ness and adoptability of a new program among targeted populations. The promising
results reported in the previous CHEP evaluation study [13], are plausible in the light
of findings from other studies in support of views that standardized cultural adapta-
tion of behavioral interventions can improve treatment outcomes [9, 14, 15, 21, 31].
To the best of our knowledge no previous study conducted in rural African context
has shown such potentials from implementing culturally adapted interventions.
Following debates on the most appropriate process for cultural adaptation,
researchers arrived at a consensus aggregating various approaches to establish a
standard guideline involving five sequential stages: 1) information gathering, stage
one; 2) preliminary adaptation design, stage two; 3) preliminary adaptation testing,
stage three; 4) adaptation refinement, stage four; and 5) adaptation trial, stage five
[10, 17]. In the current study however, by design we opted to adapt CHEP from
CAHE using the first three of five guideline-based stages, deferring the last two
stages for a future CHEP efficacy trial. A diabetes lifestyle intervention program
was similarly adapted for Latinas in the USA using stages one to three only [11].
The local and cultural environments of patients in our study are endowed with
materials and possibilities that influenced their hypertension self-management
capacities. We found that locally grown Locust Beans ‘Iru’ is a healthier condiment
suitable in replacing dietary salt. This finding is strikingly comparable to a Peruvian
study which reported successful introduction of a similar salt substitute with less
elemental sodium among a local hypertensive population [32]. Our results also
showed that exercising can be attractive and easier when performed using tradi-
tional household chores and cultural practices.
Cultural fitness is determined by the extent to which a people accept and use the
language, values, beliefs and materials characteristics of newly introduced culturally
tailored interventions targeting their self-management skills. We assessed the adapted
intervention for cultural fitness by conducting a goals setting and performance exer-
cise among participants and got promising results on performances by most partici-
pants. Similar findings have also been reported from other studies [19–21]. Moreover
during a follow-up FGD participants spoke excitedly and expressed desires to con-
tinue to use the education program even after the study. Interestingly we observed
that the three most common behavioral goals practiced by participants were salt
reduction, exercise and weight reduction while the three least commonly practiced goals
were smoking cessation, alcohol reduction and cessation of kola nuts use. We believe such
observations reflect new perceptions of the health risks which participants now asso-
ciate with the habits following enlightenment from behavioral counseling. Such
information on preferred and disliked behavioral practices can help physicians make
informed decisions on areas most in need of attention in planning behavioral health
interventions for patients with cardiovascular risk factors.
Limitations encountered in this study include:
1.Participants could have been biased in recalling events and they may have
given socially desirable answers on some aspects of our results that are based
on self-reports
2.Without prejudice to results obtained, logistics and funding constraints limited
our ability to implement all the five guideline-based cultural adaptation stages
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improved participants’ hypertension treatment outcomes and enabled increased
performance of culturally tailored behavioral health goals among the participants.
Cultural adaptation is the systematic modification of an existing evidence-based
treatment to conform with a distinct group’s language, culture, customs and local
cultural contexts in a way that it becomes compatible with the group’s cultural
orientations and values” [9]. The cultural modification process enhances attractive-
ness and adoptability of a new program among targeted populations. The promising
results reported in the previous CHEP evaluation study [13], are plausible in the light
of findings from other studies in support of views that standardized cultural adapta-
tion of behavioral interventions can improve treatment outcomes [9, 14, 15, 21, 31].
To the best of our knowledge no previous study conducted in rural African context
has shown such potentials from implementing culturally adapted interventions.
Following debates on the most appropriate process for cultural adaptation,
researchers arrived at a consensus aggregating various approaches to establish a
standard guideline involving five sequential stages: 1) information gathering, stage
one; 2) preliminary adaptation design, stage two; 3) preliminary adaptation testing,
stage three; 4) adaptation refinement, stage four; and 5) adaptation trial, stage five
[10, 17]. In the current study however, by design we opted to adapt CHEP from
CAHE using the first three of five guideline-based stages, deferring the last two
stages for a future CHEP efficacy trial. A diabetes lifestyle intervention program
was similarly adapted for Latinas in the USA using stages one to three only [11].
The local and cultural environments of patients in our study are endowed with
materials and possibilities that influenced their hypertension self-management
capacities. We found that locally grown Locust Beans ‘Iru’ is a healthier condiment
suitable in replacing dietary salt. This finding is strikingly comparable to a Peruvian
study which reported successful introduction of a similar salt substitute with less
elemental sodium among a local hypertensive population [32]. Our results also
showed that exercising can be attractive and easier when performed using tradi-
tional household chores and cultural practices.
Cultural fitness is determined by the extent to which a people accept and use the
language, values, beliefs and materials characteristics of newly introduced culturally
tailored interventions targeting their self-management skills. We assessed the adapted
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cise among participants and got promising results on performances by most partici-
pants. Similar findings have also been reported from other studies [19–21]. Moreover
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that the three most common behavioral goals practiced by participants were salt
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observations reflect new perceptions of the health risks which participants now asso-
ciate with the habits following enlightenment from behavioral counseling. Such
information on preferred and disliked behavioral practices can help physicians make
informed decisions on areas most in need of attention in planning behavioral health
interventions for patients with cardiovascular risk factors.
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given socially desirable answers on some aspects of our results that are based
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our ability to implement all the five guideline-based cultural adaptation stages
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5. Conclusion
We followed standard guidelines to culturally adapt an existing behavioral
health intervention among hypertensive patients from rural Nigeria. Modeled after
a similar intervention from Europe we systematically developed and adapted the
new intervention using frameworks of formative research. We got quite promising
results on evaluating the adapted intervention for cultural fitness and effectiveness.
We submit that guide-line based culturally adapted behavioral treatments have
potential to improve hypertension treatment outcomes and limit cardiovascular
diseases.
5.1 Implication for practice
The successful control of risk factors among patients at risk of cardiovascular
diseases is a major goal of every attending physician. But a major obstacle to this
goal is the difficulties faced by patients in adhering to prescribed pills and behav-
ioral advices. Innovations like the current intervention which provides unique
information on behavioral practices preferred and disliked by patients can guide
physicians on acceptable and adoptable behaviors.
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Chapter 5
Visual Disability and Causes of 
Preventable Blindness
Mercedes Libeth Ramos Amador  
and Javier Eduardo Escober Torres
Abstract
The World Health Organization (WHO) estimates, worldwide, approximately 
1300 million people with a form of visual impairment. More than 314 million have 
a severe visual impairment. Of these, 37 million are blind and 124 million suffer 
from low vision. Eighty percent of all these cases are considered avoidable. The 
main causes of blindness from one country to another, in order of frequency, are 
cataract (39%), uncorrected refractive errors (18%), and glaucoma (10%). In Latin 
America and the Caribbean, the loss of vision in adults continues to be a public 
health problem. Blindness and visual impairment tombs have a remarkable impact 
on the socioeconomic development of individuals and societies and the prevention 
of avoidable visual disabilities in the long term in terms of attention to health care 
and social expenditures. Of all the organs of the body, the eye is more accessible to 
direct examination. The visual function can be evaluated by means of simple sub-
jective tests. The same can be taken care of from an adequate primary care service.
Keywords: blindness, cataract, refractive errors, glaucoma, visual acuity
1. Introduction
The universal aging of the population is a global concern because of its associa-
tion with degenerative diseases, which can cause disabilities in humans, limit their 
productivity in society, and negatively affect their quality of life [1–5].
In all societies, blindness has profound human and socioeconomic consequences. 
The costs of loss of productivity, rehabilitation, and education for the blind constitute a 
significant economic burden for the individual, the family, and society [6].
Thus, it is interesting to know that total or partial opacification of the lens is the 
main cause of bilateral blindness and severe visual impairment represents about 
48% of cases of visual impairment in the world and is known to have a multifacto-
rial cause. In addition, it incapacitates the individual and increases their depen-
dence and early retirement from life [7].
2. Classification
According to the WHO, visual function is subdivided into four levels: normal vision, 
moderate visual impairment, severe visual impairment, and blindness. Visual disability 
includes moderate and severe visual impairment and blindness [8, 9], see Table 1.
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The International Classification of Diseases (WHO ICD-10) contains the  
following definitions:
1. Blindness: visual acuity (AV) less than 20/400 in the best eye with the available 
correction (AVCD), with the best possible correction AVMC or with pinhole 
hole (AVAE)
2. Severe visual impairment (DVG): AV 20/200–20/400 in the best eye with the 
AVCD, AVMC, or AVAE
3. Moderate visual impairment (MVD): AV 20/60–20/200 in the best eye with 
AVCD, AVMC, or AVAE [7, 10, 11]
4. Low vision: alteration of visual function, even after treatment and/or standard 
correction of refraction and an AV less than 20/60 to perception of light but 
useful for planning or executing a task [7, 8, 10, 11]
3. Epidemiology
According to the WHO data, it is estimated that, worldwide, approximately 1300 
million people live with some form of visual impairment. More than 314 million 
have a severe visual impairment. Of these, 37 million are blind and 124 million suffer 
from low vision. Eighty percent of all these cases are considered avoidable [12, 13].
According to WHO estimates, of the more than 26 million people with visual 
disorders in the Region of the Americas in 2010, more than 3 million were blind, 
and most of them were 50 years of age or older [12].
Most of the national and local surveys were published and published in Latin 
America, and refractive errors were not corrected in the main cause of visual 
impairment, both severe (19.7%) and moderate (58.6%) [14–16].
Between 1990 and 2010, the prevalences normalized according to the age of 
blindness, and moderate and severe visual impairment decreased in Latin America 
and the Caribbean [17].
The WHO estimated the prevalence of blindness in 2002 in people over 50 years 
by subregions [18], see Table 2. In Latin America, the prevalence of blindness 
in people over 50 responds between 1% in urban areas with good socioeconomic 
Category Visual acuity
Normal vision 20/20–20/60
Moderate visual impairment 20/60–20/200
Severe visual disability 20/200–20/400
Blindness ≥20/400




Symbology: Hand movement (HM), perceive light (PL), do not perceive light (DNPL), meter (m).
Table 1. 
Classification of visual function according to the WHO.
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development and more than 4% in rural and marginal areas [19]. In Central 
America, the prevalence of blindness is 2.1% (95% CI: 1.7–2.7) [17], and in countries 
such as Panama, it is 3.0% (95% CI: 2.3–3.6) [20], Costa Rica 1.7% (2.1%, IC95%: 
1.7–2.7) [21], and Honduras 1.9% (95% CI: 1.4–2.4%) [22].
In Latin America, cataract without correction represents by far the main cause 
of blindness in adults over 50 years, followed by glaucoma, diabetic retinopathy 
(DR), age-related macular degeneration, and uncorrected refractive errors [23], 
see Table 3.
4. Etiology
The causes from one country to another. The visual impairment attributable to 
cataract is greater in low- and middle-income countries than in high-income coun-
tries. In high-income countries, diseases such as diabetic retinopathy, glaucoma, 
and macular degeneration are related to the most frequent age [24].
Johns Hopkins University has found that the main cause of blindness in white 
people is macular degeneration associated with age, while in the black population, 
it is due to glaucoma or cataract. In addition, in the elderly, blindness is three times 
more frequent in blacks than in whites [25].
WHO 
subregion
Country Prevalence of 
blindness in 
people aged 50+ 
(%)
Amr-A Canada, Cuba, USA 0.4
Amr-B Argentina, Bahamas, Belize, Brazil, Chile, Colombia, Costa Rica, 
Dominica, Dominican Republic, El Salvador, Grenada, Guyana, 
Honduras, Jamaica, Mexico, Panama, Paraguay, Suriname, 
Uruguay, Venezuela
1.3
Amr-C Bolivia, Ecuador, Guatemala, Haiti, Nicaragua, Peru 2.6
Source: Silva [18].
Table 2. 




















Argentina 8.0 44.0 0.0 8.0 16.0 4.0
El Salvador 4.0 68.7 7.1 5.1 5.1 4.0
Honduras 3.0 59.2 2.6 21.1 0.0 3.9
Panamá 0.1 66.4 2.2 10.2 1.5 5.1
Paraguay 3.1 43.8 9.4 15.6 6.3 9.4
Peru 1.5 58.0 5.3 13.7 0.8 11.5
Uruguay 2.9 48.6 0.0 14.3 5.7 8.6
Source: Silva [23].
Table 3. 
Main reported causes of blindness adults over 50 years, Latin America, 2011–2013.
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The main causes of blindness in order of frequency are cataract (39%), uncor-
rected refractive errors (18%), glaucoma (10%), macular degeneration related to 
age (7%), corneal opacities (4%), diabetic retinopathy (4%), trachoma (3%), child-
hood eye diseases (3%), and onchocerciasis (0.7%). Cataract is the leading cause of 
easily curable blindness [7, 26].
For this reason, a description of the main causes is made, see Table 4.
5. Risk factors
The different etiologies are known to have multifactorial causes; in cataract 
modifiable risk factors are identified as exposure to ultraviolet rays, mainly UV-B, 
deficiency in the diet of antioxidants and proteins, smoking, diabetes mellitus, the 
use of corticosteroids, and severe dehydration. And non-modifiable risk factors 
are genetic, with a probability three times higher in relatives of people with the 
disease [37–41].
In glaucoma it is said that age increases the probability of suffering ocular 
hypertension. A glaucoma can evolve of various etiologies. The prevalence 
increases from 4 to 10 times in people older than 60 years [42]. Other risk factors 
are myopia, inheritance, African-American race, exfoliation, and pigmentary 
dispersion [43].
Refractive errors are associated with racial factors, the myopia and astigmatism 
are more prevalent in the Chinese population and hyperopia is the most common in 
the Hispanic population [44].
Regarding diabetic retinopathy (DR), it corresponds to one of the microvascular 
complications of diabetes mellitus.
The risk factors are the time of evolution of DM and poor glycemic control, 
glycosylated hemoglobin (HbA1c) level greater than 6.9% [45], associated arterial 
hypertension [46, 47], juvenile type 2 DM of early onset [48], and genetic suscepti-
bility (the haptoglobin genotype 1-1) [49].
In Figure 1, the relationship between glycemic control and the duration of 
diabetes with diabetic retinopathy is shown as a function of the time of follow-up, 
with different curves for the different HbA1C values [50].
Between 80 and 95% corresponds to simple or nonproliferative DR and the 
remaining 5–10% to proliferative DR [51].
Causes Definition
Cataract It is the opacity of the lens, which is understood as the passage of light to the retina, 
causes a slow and progressive loss of vision, and can appear at any stage of life, from 
birth to older age than being human [27–30]
Glaucoma It is an optic neuropathy that presents with a characteristic structural damage, 
associated with the progressive death of retinal ganglion cells, loss of nerve fibers, and 
loss of pathognomonic visual field [31–34]
Uncorrected 
refraction
In myopia, the point of focus is in front of the retina, because the cornea has too much 
curvature or the axial length of the eye is excessive
In hyperopia, the focus point is behind the retina because the cornea has too flat a 
curvature or the axial length is too short
Astigmatism, a non-spherical (variable) curvature of the cornea or lens, causes light rays 
of different orientations (e.g., vertical, oblique, horizontal) to focus on different points [35]
Presbyopia is a clinical loss of the amplitude of accommodation or, in other words, the 
loss of the ability to change the shape of the lens to focus on nearby objects [35, 36]
Table 4. 
The most common causes of visual disability and blindness.
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6. Differential diagnosis
Basic knowledge of ocular symptoms is required to perform an adequate oph-
thalmological evaluation. It is always necessary to completely define the character-
istics of the symptoms and discomforts.
The ocular symptoms can be classified in the fundamental categories: abnormal-
ities of the eyes, anomalies of the ocular aspect and abnormalities of the sensations, 
pains, and ocular discomforts.
Therefore, it can be useful to make one order and ask the following questions:
1. Has the disorder started gradually, quickly, or asymptomatically? For exam-
ple, was blurred vision in one eye discovered until the other eye was inadver-
tently covered?
2. Was the duration of the problem brief, or did the symptom persist until the 
current consultation? If the symptom has been intermittent, how has been its 
frequency?
3. Is the location of the disorder focal or diffuse, and is it a unilateral or bilateral 
condition? Finally, does the patient rate the degree of the disorder as mild, 
moderate, or severe?
In Table 5, some of the main characteristics of the most common pathologies 
associated with preventable blindness are observed.
6.1 Physical exam
Of all the organs of the body, the eye is the most accessible to direct examina-
tion. The visual function can be evaluated by means of simple subjective tests. The 
same can be taken care of from an adequate primary care service.
The clinic plays a decisive role in the initial evaluation of any patient, so the 
correct approach orderly and systematic is essential in the sequence of subsequent 
processes for the consolidation of a presumptive diagnosis and complementary tests 
and to achieve an accurate diagnosis and therapeutic approach suitable.
Figure 1. 
The relationship between glycemic control and duration of diabetes with diabetic retinopathy. Source: Longo 
et al. [50].
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curvature or the axial length of the eye is excessive
In hyperopia, the focus point is behind the retina because the cornea has too flat a 
curvature or the axial length is too short
Astigmatism, a non-spherical (variable) curvature of the cornea or lens, causes light rays 
of different orientations (e.g., vertical, oblique, horizontal) to focus on different points [35]
Presbyopia is a clinical loss of the amplitude of accommodation or, in other words, the 
loss of the ability to change the shape of the lens to focus on nearby objects [35, 36]
Table 4. 
The most common causes of visual disability and blindness.
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6. Differential diagnosis
Basic knowledge of ocular symptoms is required to perform an adequate oph-
thalmological evaluation. It is always necessary to completely define the character-
istics of the symptoms and discomforts.
The ocular symptoms can be classified in the fundamental categories: abnormal-
ities of the eyes, anomalies of the ocular aspect and abnormalities of the sensations, 
pains, and ocular discomforts.
Therefore, it can be useful to make one order and ask the following questions:
1. Has the disorder started gradually, quickly, or asymptomatically? For exam-
ple, was blurred vision in one eye discovered until the other eye was inadver-
tently covered?
2. Was the duration of the problem brief, or did the symptom persist until the 
current consultation? If the symptom has been intermittent, how has been its 
frequency?
3. Is the location of the disorder focal or diffuse, and is it a unilateral or bilateral 
condition? Finally, does the patient rate the degree of the disorder as mild, 
moderate, or severe?
In Table 5, some of the main characteristics of the most common pathologies 
associated with preventable blindness are observed.
6.1 Physical exam
Of all the organs of the body, the eye is the most accessible to direct examina-
tion. The visual function can be evaluated by means of simple subjective tests. The 
same can be taken care of from an adequate primary care service.
The clinic plays a decisive role in the initial evaluation of any patient, so the 
correct approach orderly and systematic is essential in the sequence of subsequent 
processes for the consolidation of a presumptive diagnosis and complementary tests 
and to achieve an accurate diagnosis and therapeutic approach suitable.
Figure 1. 
The relationship between glycemic control and duration of diabetes with diabetic retinopathy. Source: Longo 
et al. [50].
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Therefore, an adequate anamnesis that includes general, sociodemographic 
data, personal and family pathological history, and ocular and non-ocular as well as 
traumatic surgical history is imperative and invariably its symptomatology.
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The external anatomy of the eye is visible and can be examined with the naked 
eye or with simple instruments.
The eye is the only part of the body where you have direct vision to blood vessels 
and tissues of the central nervous system (retina and optic nerve). Thanks to this it 
is possible to identify, by ocular examination, important systemic effects of infec-
tious, autoimmune, neoplastic, and vascular diseases.
And so, a basic physical examination aimed at the search of suspected abnor-
malities that merit its timely reference to a higher level of specialty is essential in the 
primary care physician, see Figure 2.
And it is in this sense that it can describe certain characteristic findings of these 
pathologies, the same ones that can guide our mental scheme to achieve a presump-
tive diagnosis; some of them are described in Table 6.
7. Prevention
The Latin America and the Caribbean region are considered one of the most 
inequitable in the world in terms of the distribution of goods and services, social 
determinants, and health.
Using a standard methodology for international use [58], it has been possible to 
determine the prevalence of blindness and visual impairment, coverage, and the 




Cataract [56] Opacification of the lens
Pupillary reflexes may be slowed down, but they do not disappear
Uncorrected refraction [52] Improvement of the AV with the pinhole hole test
Glaucoma [54, 55] Closed-angle glaucoma
• Conjunctival and ciliary injection
• Corneal edema with loss of transparency of the cornea
• Difficult to visualize the details of the iris compared to the contralateral 
eye
• Oval ovarian suture in a reactive mean mydriasis
• The eye is hard (stony) to pressure
Diabetic retinopathy [57] Vascular microaneurysms, hemorrhage, cotton-wool exudates, vein caliber 
alterations, neovascularizations
Table 6. 
Findings of the physical examination in the main causes of visual disability and blindness.
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of Blindness, has proposed to document the problem of blindness and visual 
impairment in people over 50 years of age and designed a statistical instrument 
called “rapid assessment of avoidable blindness” (ERCE). To date, ERCE activities 
have been conducted to determine the prevalence of blindness [16, 49, 50–63].
And it is through this instrument that in nine countries of Latin America, the 
following barriers have been determined for cataract surgery: lack of knowledge 
about the existence of a treatment, it is thought to be the destination, there is no 
availability of surgery services or very distant, fear of the operation or loss of 
vision, cannot pay for the operation, indication of waiting until it “matures” (pos-
sible waiting list), no one can accompany to the ophthalmological care, and other 
diseases and contraindications for surgery [64–66].
All are surmountable through information and education campaigns.
8. Conclusions
To control blindness and visual impairment, it is essential to implement plans to (a) 
detect cases of low vision and operate cataract cases, (b) detect and give optical correc-
tion to cases with refractive errors and presbyopia, and (c) integrate eye care in primary 
health care. These three interventions could solve around 67% of cases of blindness and 
could help detect people with glaucoma, in order to treat them in early stages.
Eighty percent of all these cases are considered avoidable. Therefore, the exhaus-
tive evaluation in the patient with determining risks plays a key role, together with 
the fact that the visual function can be evaluated by means of simple subjective tests 
and be attended to by an adequate primary care service.
The difficulties in the supply of surgeries vary according to the country, being 
very available for most of the population in developed countries and becoming the 
most performed surgery in the elderly. In developing countries, the situation varies 
according to the regions or countries.
Visual disability and blindness correspond to one of the microvascular com-
plications of diabetes mellitus, where the relationship that keeps the glycemic 
control in function of the time of presenting the disease is widely demonstrated. 
Between 80 and 95% corresponds to nonproliferative DR and the remaining 5–10% 
to proliferative DR. Here is the need for a holistic approach to the patient aimed at 
prevention and proper medical management.
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Role of Primary Health Care 
System in Response to a Major 
Incident: Challenges and Actions
Abdulnasir Falah Huaidi Al-Jazairi
Abstract
There is obvious increase in world population and in term of number of major 
incidents (MI) all over the world, there is a need for faster and wider responses. To 
achieve this aim and keep losses to the minimum, we need to optimize our methods 
and protocols of the response to decrease the losses, pain, and suffering of people and 
losses of infrastructures, belongings, and the country’s future. Primary health care 
(PHC) system, which is present in all residency gatherings in cities and towns, pro-
vides suitable potential for this improvement. This role has been formulated in 1978 in 
Alma-Ata meeting, which changes the scope of service of primary health care system 
to take responsibility of the community in addition to patients’ care. The involvement 
of the primary health care in response to major incidents shows good results, and there 
is a need to strengthen the major incidents’ response plan in the primary health care to 
provide better response and help to all populations especially the vulnerable ones.
Keywords: primary health care, major incidents, vulnerable population, planning, 
response, recovery
1. Introduction
There is a noticeable increase in major incidents (MI) of different types affecting 
the world in the last three decades with increased human and financial losses. There 
are different types of incidents: natural, man-made, and infectious epidemics. For 
optimum response to those incidents, there should be multidisciplinary coordinated 
teams’ response [1].
Shortly after I started writing this chapter, the COVID-19 epidemic in China 
expanded to be a pandemic, affecting too many countries and hundreds of thou-
sands of people and killing more than 50,000 all over the world. This has a clear 
effect on my chapter to concentrate on this type of major incidents.
Primary health care (PHC) system scope of service was concentrated on disease 
consultations and prescription of medication. This scope had been changed in 
1978 by the Declaration of Alma-Ata, which considered health care as fundamental 
human right. Section V in the declaration stated clearly that the primary health care 
system is the key to achieve the targets of the declaration. This declaration leads 
to the change of the scope of work of the PHC from giving advice about patients’ 
symptoms to the comprehensive health care of the community [2]. This aim of 
comprehensive health care of the PHC was reviewed in WHO report in 2008 [3], 
which centered on taking the PHC service from hospitals and specialized centers to 
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be nearby people in general walk-in clinics that are easily reached by community. 
This proved to have many benefits in:
• Relief suffering
• Prevention of illness and death
• Improved health equity
The PHC system, with its distribution in all areas to be near to large population, 
can play an important role in response to any MI affecting its catchment area. The 
PHC staff have better knowledge in their area population and the special needs 
categories. Those abilities enable the PHC system to play a crucial role in response to 
major incidents in all their stages.
2. Definitions
2.1 Primary health care system
PHC is a whole-of-society approach to health that aims to ensure the highest 
possible level of health and well-being and their equitable distribution by focusing 
on people’s needs and preferences (as individuals, families, and communities) as 
early as possible along the continuum from health promotion and disease preven-
tion to treatment, rehabilitation, and palliative care and as close as feasible to 
people’s everyday environment [4].
2.2 Comprehensive health care
“The practice of continuing comprehensive care is the concurrent prevention 
and management of multiple physical and emotional health problems of a patient 
over a period of time in relationship to family, life events and environment” [5].
2.3 Major incident
In health care system, “A major incident can be defined as any incident where 
the location, number, severity or type of live casualties requires extraordinary 
resources” [6].
2.4 Vulnerable populations
Vulnerable populations include patients who are racial or ethnic minorities, 
children, elderly, socioeconomically disadvantaged, underinsured, or those with 
certain medical conditions. Members of vulnerable populations often have health 
conditions that are exacerbated by unnecessarily inadequate health care [7].
3.  Factors that make PHC suitable to play an essential role  
in response to MI
• Work concept: Changing to comprehensive health care of the community 
makes the PHC responsible to prepare people to a disaster if there is time to 
and help them during its occurrence and in the post-incident stage.
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• Community based: The responsibility is for the welfare of the whole commu-
nity and not for medical advice when asked only.
• Easy accessibility: The presence of PHC centers in close proximity to people 
makes them reachable with little efforts. During a major incident, there are 
many things people are busy with, or some have lost helpers; the presence 
of a nearby health care facility will decrease patients and people suffering in 
attending and getting the proper health advice they need.
• Dealing with all types of diseases: The PHC centers are run by family medi-
cine physicians (FP) or general practitioners (GP), and they are trained to deal 
with all types of diseases and possess the ability to deal with all patients or 
persons asking different types of consultations in many specialties.
• Filtering ability: The doctors in primary care are trained to deal with patients 
in all specialties. This practice gives them the ability to work in the early step 
of sorting cases. PHC can deal with simple cases that constitute 50 to 60% of 
cases and keep hospitals and specialized centers for more severe cases.
• Decrease cost: FP/GP use less tools and request less investigations for their 
work, and this cuts the cost the patient should pay for care. This is exaggerated 
during major incident circumstances, which enable the health system to deal 
with larger number of patients in the same cost if the patients have been man-
aged by hospitals only.
Stages of major incidents: Most of the researchers divide the major incidents 
into four stages:




Although this has many positive implications, Quarantelli in 1980 [8] put major 




In the coming sections, I will discuss the role of the PHC system according to the 
phase and regarding the staff, space, stuff, and communication roles. The discus-
sion will be divided into two parts as follows:
A. Effect of major incident on primary health care. This will be under the title 
“Challenges.”
B. Actions by the primary health care in response. This will be under the title 
“Actions.”
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4. Pre-impact phase
PHC system is the nearest health facility to most people and is easily accessible; 
therefore, it is, mostly, the first place that the patients will attend to get information 
and advice for their conditions and worries about any new threat or risk.
4.1 Challenges
The challenges will affect PHC staff and PHC facility. The challenges will 
depend on the risks more suspected in the geographical area in which the health 
facility is present.
4.1.1 PHC staff
a. The PHC staff are holding double personality during major incidents; from one 
side they are part of families and they have responsibilities for them, and on 
the other side, they have commitment to work to help people and other com-
munity services.
b. The staff will be under pressure to have answers to the new threat and its 
 relations to the different diseases and medications.
c. Dealing with major incidents is not part of day-to-day activity of the health 
sector; therefore, there is lack of knowledge of the major incident response 
plan (MIRP) to the facility and their specific roles. All staff in the PHC in all 
levels whether clinical or nonclinical should have specific training on the MIRP 
and their specific role in it, so everybody will speak the same language during 
the response and can harmonize work better.
d. Psychiatric aspect of the major incident will affect both PHC staff and people 
visiting the health facility. Staff should have basic training to deal with those 
difficult situations.
4.1.2 PHC facility
a. There will be an increase in visits to PHC from people for different consulta-
tions, which will lead to overcrowding in the PHC.
b. More medications and stuff are requested by patients to have stocks during the 
expected incidents. This will impose pressure on the stocks of the medications 
and consumable stuffs.
c. How to change the layout of the facility to accommodate more visitors if 
needed? This is depending on the blue print of the facility and whether it is 
manageable or not.
d. Is the facility in danger of the incident or not? This is more applicable in the 
natural disasters like earthquake, tornados, and hurricanes. What to do if it is 
affected and cannot provide service?
e. The infrastructures like electricity, water, or network may be affected 
by the incident. What are the substitutes or mitigation solutions for this 
breakdown?
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4.2 Actions
The period before expected incidents is a suitable situation to do improvements 
in planning, training for staff, and stockpiling stuff. PHC administrators need to 
achieve the following aims:
a. Orient the local and national health system on the PHC active involvement in 
protecting community, and strengthen the skills of risk management in the 
PHC directors.
b. Concentrate on efforts to support communities, individuals, and health 
workers to better respond to major incidents. This is done by providing enough 
information about the disease and protective measures, vaccinations, and 
actions to do if any family member or oneself is affected.
c. Financial investment in the infrastructures of the PHC regarding water, 
electricity, information, communications, and supply network.
The abovementioned aims will be accomplished through the following:
4.3 Planning
PHC should work in close collaboration with local health authority and other 
emergency services in developing response plans.
They should look to the following issues:
1. Define hazards and risk factors to the area, in collaboration with other emer-
gency services. This will help in predicting expected incidents and their effects 
on the health of the community they are serving. Also, it will help in preparing 
the type of medications and consumables.
2. Make lists with addresses of the vulnerable population and those using regular 
medications in their area. This will allow the health and other authorities to 
prepare shelter, medications, and other care plans during MI.
3. The effect of the expected MI on different diseases should be prepared with 
the help of the specialized sections in local, state, or federal (or ministerial) 
health authorities. Information should be relayed to the concerned patients 
along with best mitigation actions.
4. Setting agreements with ambulance services to transfer patients (who need 
hospital transfer) received in PHC during MI.
5. Information regarding any MI expected, its nature, the expected size, and the 
need to activate the MI response plan. That critical information should be veri-
fied, i.e., the source of information should be trusted and accurate.
6. Allocate area to be an alternative place, and make pre-arrangement for rapid 
conversion into PHC facility if the original building became unsuitable for work.
4.4 Training staff
Staff should have training on several aspects of MI response including the 
needed information to help the community and individuals.
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This includes the following:
1. Training the staff on the MI response plan set for the area. The response plan 
should be flexible to meet the different types and effects of different incidents. 
The plan should rhyme with the local and state health response plan.
2. Training the staff on communication with people including agitated and aggres-
sive people. Communication training should include breaking bad news. They 
may have to visit families and inform them about their relatives, good or bad news.
3. Training on working in austere conditions in case there is damage to the 
infrastructure of the PHC facility and a need to work in small or large teams 
depending on the incident circumstances and decision of the local authority or 
state’s incident response leaders.
4. Training on more than one method of communication including radio com-
munication protocols. Radio communication will be used if other methods are 
lost by the effect of the incident.
4.5 Prepare for infrastructure failure
a. Electricity failure is one of the major failures during MI. It has serious  negative 
effects on patients’ care. Electricity generator working on petrol should be 
prepared and maintained regularly to be ready anytime electricity cut occurs.
b. Water loss. Large water reservoir should be ready, and the water should be 
replaced on a daily basis. In addition, drinking water bottles should be part of 
stockpiling in preparation to a major incident. Potable drinking water in addi-
tion to clean water suitable for different uses in the facility and patients’ care is 
crucial for work in any place and especially in PHC.
c. Communications: It is important to have at least two ways to contact the staff. 
If one method failed, the other will be the backup. A third wireless radio com-
munication should be prepared for extreme loss of any sort of communication.
d. Network: Failure of network can occur alone or accompanying electricity 
failure. Server backup should be applied to keep the important information 
regarding patient, administrative, pharmacy, and store documents.
4.6 Stockpile stuff
During daily work, the PHC centers are stocking their expected needs of drugs 
and consumables for a certain period depending on the chain of supply. If there is 
a risk or threat of any type that needs special medications or protective equipment, 
the PHC centers should bring these stocks according to the population supported 
with the coordination of the local or national health authority.
5. Trans-impact phase
As mentioned above, the PHC will be the first point people will reach to seek 
help and advice regarding injuries or information regarding an epidemic infection. 
This includes many challenges.
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5.1 Challenges
The WHO in their briefing about PHC and emergencies [9] mentioned some of 
the challenges as follows:
1. Without earlier warning system, case identification and escalation are a chal-
lenge that PHC staff face. Most epidemics usually start as patients come to seek 
medical advice, which is a day-to-day work in PHC. Case definition and raising 
the suspicion of a disease that may be an early epidemic or even pandemic (like 
the COVID-19) need to be reported to more central and higher authority with 
experts in epidemiology and infectious diseases.
2. Geographical accessibility:
a. Several types of natural disasters like earthquake, floods, etc. may affect 
the PHC and its surrounding area, preventing health workers, people, 
or supply chain from reaching it. This will render the PHC useless, and 
alternative methods should be placed to mitigate this challenge.
b. In the same context, geographical accessibility to patients and survivals 
will be sometimes difficult if not impossible and need special help.
c. People with special need will face more difficulty in major incidents in 
accessing the PHC. The rescuers will face more difficulty in moving people 
with special needs in case there is need for it.
d. Transferring patients and staff to an alternative place or transferring 
patients to hospital may be a challenge in certain circumstances.
3. Skillful health workers are part of the community and may be affected by the 
incidents either themselves or their families, and in both situations, they can-
not be available to treat and help people. PHC may replace them by less skilled 
staff which will affect the care in this difficult situation.
4. Health facility infrastructure may be affected by the incident, and loss of 
 water, electricity, and network supply, for example, will also affect the ability 
of PHC to offer help and services.
5. The incidents may affect the chain of supply, leading to a decrease in resources 
and limitations in the numbers and types of medications and services available.
6. If there is an incident that is big enough to affect large cities and states, the 
government will distribute the funds and resources to all areas. This mostly 
will make the amount given to a certain PHC center below its actual needs. 
This has effects on the availability of staff and supplements and decreases in 
the PHC center’s effective services.
7. Ensuring quality of care to be in acceptable level. In day-to-day work, the 
quality should be in the optimum; this is not applicable in most MI, but there 
should be an agreed acceptable level of quality during major incident, so the 
PHC centers do not go below it. This is extremely important to decrease the 
spread of infectious diseases that follow major incidents and decrease mortal-
ity and morbidity for all patients.
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ity and morbidity for all patients.
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5.2 Actions
There are many actions needed during the response phase. Those actions are 
classified according to the condition of the facility.
A. Health facility is intact, accessible, and functioning:
1. Activate the major incident response plan. This is the decision taken by 
PHC facility leader in liaison with the local and state health authority.
2. Change the layout of the facility and the patients’ flow to permit faster 
management of patients with acceptable standards.
3. Call the staff who are in their off or vacation to join work in the facility to 
deal with the increased numbers of patients and visitors.
4. Stop elective visits of patients, and replace it by telephone or online con-
sultations. If there is a need to see the patient and examine him physically, 
then go to him/her or call the patient to the center; examine the patient 
in area away from the incident management venue. This will decrease the 
number of patients attending to the health center and create surge capacity 
to examine patients related to the major incidents.
5. Contact local health authority and nearby hospitals to liaise about the 
situation and work distribution. The PHC can have an important role in 
dealing with the well and worried people and patients with mild symptoms 
to decrease the load on hospitals and minimize people’s need for trans-
portation. The movement restriction is an important factor in controlling 
epidemics and makes movement of emergency services easy and fast.
6. Make special documentation for the incident patients and other related is-
sues like questionnaires, asking about relatives, etc. This will help in better 
preparedness for future incidents.
7. PHC director and supervisors should observe staff for signs of PTSD. Daily 
debriefing session should be done by the end of the shift. The management 
of PTSD staff will depend on the severity of symptoms.
a. Mild PTSD usually is solved by the support of colleagues and the daily 
debriefing session.
b. They may change the type or place of work of the staff if they noticed 
moderate symptoms of PTSD.
c. Staff with severe symptoms of PTSD should be stopped from dealing 
with patients, and psychologist or psychiatrist consultation is requested.
B. If the primary health facility is not accessible or not functioning:
1. The alternative site should be activated, and directional signs to the new 
site, people, and authorities should be informed about the new site.
2. Medical teams [10, 11].
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The concept of emergency medical teams applied in disaster management is well 
known worldwide and applied by the WHO and other bodies interested in disaster 
response. We can apply this concept to distribute the primary health staff into small 
teams and direct them (as forward teams) to different residential areas in conjunc-
tion with other emergency services. Their duty is to:
a. Define the special needs and vulnerable population.
b. Supply chronic medications to the needed.
c. Defining affected people and do baseline life support interventions.
d. Contact health authority or hospitals for patients who need to transfer to higher 
level of health care.
e. This concept, going to patients in their residency, can be used even if the facil-
ity is accessible and functioning. It is an extra service for people in catchment 
area aiming to bring health care very near to people and help in stopping the 
spread of epidemic infections.
C. Start thinking of recovery for the health centers during a long-lasting major 
incident, for example, the COVID-19 pandemic, which is affecting the whole 
world now. There should be regular thinking of how to resume work in the 
PHC to serve the patients who need regular follow-up. This can be done by 
telephone or network meeting (as mentioned above), and medications can be 
delivered to the patient at their homes through the post. Fees can be paid by 
electronic payment methods.
D. Live experience on the role of PHC in epidemic.
During the writing of this chapter, there is a COVID-19 epidemic. In the begin-
ning of the epidemic, many people came to the emergency department asking for 
checkup and PCR test for COVID-19. This issue created overcrowding in emergency 
departments all over the country, and many people present are requesting the test. 
This was dangerous for spreading the infection if someone is really infected. Two 
days later, the PHC sets up centers for dealing with well and worried persons and 
provided COVID-19 PCR test. This action by the PHC did a huge decompression 
to emergency departments, decreased mix between well and feverish persons, and 
gave us opportunity to concentrate on symptomatic patients.
6. Post-impact phase
Recovery from the effects of the MI occurs in this phase. Sometimes, when the 
MI takes long time, the PHC should resume receiving patients other than MI. There 
is merging between trans-impact and post-impact phases. Recovery of the PHC will 
be better if it was part of the pre-incident plan [12].
6.1 Challenges
1. Many times, there are epidemics after major incidents especially if the incident af-
fected the infrastructures of basic services like potable water and  electricity. This 
effect is aggravated if people need to migrate from their area for any  reason and 
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assemble in a new area, which is usually less suitable and overcrowded. This per-
mits for disease transmission creating an epidemic between the  migrants. Acute 
respiratory infections and cholera are among the most epidemics that occur in im-
migrants [13]. Some of these diseases are not present in the PHC area previously.
2. New patients may be added to the PHC from two sources:
a. In the first source, there is an epidemic in the area covered by the PHC after 
the major incident. More patients are presented to PHC for consultations.
b. The second source is the new people who moved to their area from other 
places, which rendered unsuitable for living (temporarily or permanently) 
by the major incident.
3. New diseases may occur due to loss of infrastructure and sanitation or due to 
earth changes, leading to bacterial, fungal, and other infectious organisms that 
are not common in the area. It is found in one study that there was an increase 
in visits for patients complaining of respiratory symptoms (mostly asthma) 
and diabetes [14].
4. In the last 40 years, all the studies showed that there is a significant increase in 
stress levels of both health care staffs and patients in post-major incident phase 
[15]. This will decrease the working staff on the one hand and increase the 
patients visiting the PHC on the other hand.
5. Delayed appointments for patients already registered in the PHC due to 
MI  response actions. After the end of the incident, work need to be back to 
 normal, and the patients whom appointments were postponed in the response 
period need to be rescheduled in addition to the regular appointments and 
providing appointments to the new patients.
6. Gathering information and statistics about the MI and its effects on the PHC in 
all aspects. Information regarding response to the major incidents, patients’ flow, 
number of patients, types of complaints, areas of  crowding and delay, etc. all 
need to be collected, summarized, studied, and used in this phase to prepare the 
PHC for improved response in the next major  incident.
7. Funding. During the trans-impact phase, the media concentrate on every ac-
tivity done by all emergency services. This media coverage is a good motivation 
for providing funds by governments, nongovernmental organizations, and 
personnel. In the post-impact phase, this media coverage will decrease a lot 
especially if there is another major incident in other parts of the world.
6.2 Actions
This stage is an opportunity to improve the PHC and rebuild it better than 
before, by applying risk reduction and optimizing work protocols [16]. The actions 
in the post-impact phase can be divided into three stages [17]:
a. Early recovery stage
In this stage there is emphasis on clinical services; the PHC is trying to go back 
actively again. It is trying to open its services to people if the facility was closed 
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during the incident’s response phase or increase work if it was working in 
limited scope during the previous phase. The following are the steps to do this 
objective:
1. Maintain the PHC building, especially if it is affected by the incident. If 
there was an epidemic, then there is a need to deep cleaning and steriliza-
tion before allowing entrance and providing service to usual patients.
2. Debriefing to staff after the trans-impact phase. This may need psycholo-
gist or psychiatrist sometimes. The PHC director should evaluate the staff 
during all the phases. In this phase there is time to deal with the staff who 
shows mild-to-moderate PTSD.
3. Rearrange duty roasters for staff in a way that they can work and have time 
to look after their families.
4. Education to staff regarding new diseases that occurs in the post-impact 
phase. This should be arranged with local health authority and hospitals. 
There will be many questions regarding the new disease and relations to 
the chronic diseases they have.
b. Rehabilitation stage
The aim of this stage is to reach the pre-impact stage level of work and go back 
to normal activity or put a new norm to help in better response in the future. 
Activities in this stage are the following:
1. Maintain used equipment and fix the damaged ones. Electricity genera-
tors, water tanks, and ultrasound machines all should be checked by 
specialized teams.
2. Refill stores with medicines and consumables. When there is MI, there is 
large number of patients which is more than the present resources. After the 
end of the trans-impact phase, stores should be rearranged to have enough 
supply of the previous drugs and stuff for the new emerging diseases.
3. Rearrange patients’ visits to decrease delay, and catch the condition before 
the incident.
4. Make appointments for the new patients added to the PHC facility after 
the impact. This may need recruitment of new staff to accommodate those 
patients in addition to the delayed patients mentioned in the previous 
point.
5. If an alternative place has been used and proven to be better than the origi-
nal one, try using it permanently. All actions, official documentations, and 
addresses should be changed to the new place.
c. Development stage
This is a long-term stage, and its aim is to prepare the PHC for the next major 
incident. It will be mixed with the mitigation and preparedness stages in the 
pre-impact phase. To achieve this stage properly, there is a need to:
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3. Rearrange patients’ visits to decrease delay, and catch the condition before 
the incident.
4. Make appointments for the new patients added to the PHC facility after 
the impact. This may need recruitment of new staff to accommodate those 
patients in addition to the delayed patients mentioned in the previous 
point.
5. If an alternative place has been used and proven to be better than the origi-
nal one, try using it permanently. All actions, official documentations, and 
addresses should be changed to the new place.
c. Development stage
This is a long-term stage, and its aim is to prepare the PHC for the next major 
incident. It will be mixed with the mitigation and preparedness stages in the 
pre-impact phase. To achieve this stage properly, there is a need to:
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1. Collect data through statistics regarding different aspects of the incident, 
for example, numbers, diagnosis, age, etc.
2. Make plans for better facility; this may need change or an increase in 
facility building. Make plans to divide the facility into sectors if needed to 
maintain isolation for containing infections and easy sterilization of the 
parts of the facility. This should include the ventilation system of different 
areas.
3. Improve communication plan to the staff. All staff should have their 
contact addresses including the social media addresses and landlines if 
present.
4. Arrange with the local health authority to have any specific PHC plan 
to be part of a master plan and any PHC capabilities to add to the  total 
state or national health abilities, and there is no need for doubling 
the work.
5. Fund raising should be started and requested from the local and state 
health authority to do all these changes in the facility and train the staff on 
different aspects of the MI response.
7. Conclusion
The primary health care system has big and important roles that can be played in 
response to major incidents. They are the most nearby health care facility and well 
known to people in each area, making it the nearest health facility that is ready to 
provide help when people are exposed to a sudden incident.
Their role is not limited to any stage in the incident, but it is in all phases. 
In some aspects of response, the primary health care staff will guide the 
state or national efforts to find and help vulnerable population in their catch-
ment area.
More concentration on the primary health care system in terms of staff training, 
facility floor plans, and stuff stockpiling will yield a remarkable improvement in 
response to any major incidents.
109




FRCS (Glasgow), MScDM, Hamad Medical Corporation, Qatar
*Address all correspondence to: ahuaidi@hamad.qa
© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
Topics in Primary Care Medicine
108
1. Collect data through statistics regarding different aspects of the incident, 
for example, numbers, diagnosis, age, etc.
2. Make plans for better facility; this may need change or an increase in 
facility building. Make plans to divide the facility into sectors if needed to 
maintain isolation for containing infections and easy sterilization of the 
parts of the facility. This should include the ventilation system of different 
areas.
3. Improve communication plan to the staff. All staff should have their 
contact addresses including the social media addresses and landlines if 
present.
4. Arrange with the local health authority to have any specific PHC plan 
to be part of a master plan and any PHC capabilities to add to the  total 
state or national health abilities, and there is no need for doubling 
the work.
5. Fund raising should be started and requested from the local and state 
health authority to do all these changes in the facility and train the staff on 
different aspects of the MI response.
7. Conclusion
The primary health care system has big and important roles that can be played in 
response to major incidents. They are the most nearby health care facility and well 
known to people in each area, making it the nearest health facility that is ready to 
provide help when people are exposed to a sudden incident.
Their role is not limited to any stage in the incident, but it is in all phases. 
In some aspects of response, the primary health care staff will guide the 
state or national efforts to find and help vulnerable population in their catch-
ment area.
More concentration on the primary health care system in terms of staff training, 
facility floor plans, and stuff stockpiling will yield a remarkable improvement in 
response to any major incidents.
109




FRCS (Glasgow), MScDM, Hamad Medical Corporation, Qatar
*Address all correspondence to: ahuaidi@hamad.qa
© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
110
Topics in Primary Care Medicine
[1] Ray K, Ghimire J, Bc RK. Effects of 
disaster on primary health care in low 
income countries. Journal of Nepal 
Health Research Council. 2019;17(1): 
1-8. DOI: 10.33314/jnhrc.1688
[2] Park S, Abrams R. Alma-Ata 40th 
birthday celebrations and the Astana 
declaration on primary health care 2018. 
The British Journal of General Practice. 
2019;69(682):220-221
[3] Sheiham A. Closing the gap in a 
generation: Health equity through 
action on the social determinants 
of health. A report of the WHO 
Commission on social determinants 
of health (CSDH) 2008. Community 
Dental Health. 2009;26(1):2-3
[4] World Health Organization. Primary 
health care. 2019. Available from: 
https://www.who.int/news-room/
fact-sheets/detail/primary-health-care 
[Accessed: 28 February 2020]
[5] Comprehensive Care, Definition of 
AAFP. Available from: https://www.aafp.
org/about/policies/all/care-definition.
html [Accessed: 22 March 2020]
[6] Available from: http://www.mimms.
org.au/major-incidents [Accessed: 
22 March 2020]
[7] Waisel DB. Vulnerable populations 
in healthcare. Current Opinion in 
Anaesthesiology. 2013;26(2):186-192
[8] Rodriguez H, Quarantelli EL, 
Dynes RR. Handbook of Disaster 
Research. Switzerland: Springer; 2007
[9] “Primary Health care and 
Health Emergencies.” World Health 








[Accessed: 26 March 2020]
[11] Reis ND, Dolev E. Manual of 
Disaster Medicine: Civilian and Military. 
Berlin: Springer-Verlag; 1989 [Accessed: 
27 March 2020]
[12] Cometto G, Fritsche G, Sondorp E. 
Health sector recovery in early post-
conflict environments: Experience 
from southern Sudan. Disasters. 
2010;34(4):885-909 [Accessed: 27 
March 2020]
[13] Watson JT, Gayer M, 
Connolly MA. Epidemics after natural 
disasters. Emerging Infectious 
Diseases. 2007;13(1):1-5. DOI: 10.3201/
eid1301.060779 [Accessed: 28 March 
2020]
[14] Chowdhury MAB, Fiore AJ, 
Cohen SA, et al. Health impact of 
hurricanes Irma and Maria on St 
Thomas and St John, US Virgin Islands, 
2017-2018. American Journal of Public 
Health. 2019;109(12):1725-1732. DOI: 
10.2105/AJPH.2019.305310 [Accessed: 
28 March 2020]
[15] Galea S, Nandi A, Vlahov D. The 
epidemiology of post-traumatic stress 
disorder after disasters. Epidemiologic 
Reviews. 2005;27(1):78-91. DOI: 
10.1093/epirev/mxi003 [Accessed: 
28 March 2020]
[16] Mortlock A, Vasconez AC, Bittner P, 
Alatrista CB, Matsuoka Y. Disaster 
Recovery Guidance Series: Health 
Sector Recovery - World. ReliefWeb. 
2017. Available from: https://reliefweb.
int/report/world/disaster-recovery-
guidance-series-health-sector-recovery 
[Accessed: 27 March 2020]
[17] Al-Jazairi A. Disasters and disaster 
medicine. In: Alsheikhly AS, editor. 
Essentials of Accident and Emergency 
Medicine. UK: BoD – Books on Demand; 





Pharmacoeconomical Impacts of 
Crohn’s Disease
Stjepan Rudan, Rudika Gmajnić and Sanda Pribić
Abstract
Provide an overview of Crohn’s disease and its cost assessment options, establish 
the need for implementing Croatian national Crohn’s Disease Registry to precisely 
quantify the costs and the outcomes, and establish model to evaluate values of treat-
ment options for Crohn’s disease.
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1. Introduction
Crohn’s disease is a chronic, progressive inflammatory bowel disease (IBD). 
Although mortality is rare, Crohn’s disease significantly impacts quality of life as it 
causes significant disabilities related to the debilitating symptoms and complica-
tions of the disease and its treatment. As such, IBD exerts physical, social, sexual, 
emotional, educational, and job-related limitations. Therefore Crohn’s disease 
produces a huge burden on patients, families, and societies.
While it is clear that new biological therapies have raised the bar for what is an 
acceptable symptomatic response in Crohn’s disease, the key pharmacoeconomical 
and humanical questions are whether TNF antagonists can reduce hospitalization 
and surgery rates or can, if applied in earlier stages, modify the course of the disease 
by means of fistula healing, mucosal healing, and overall improvement in QOL [1].
Novel therapies and alternative treatment algorithms require that healthcare 
providers evaluate the value of these treatments. Pharmacoeconomic analyses aim 
to assess whether new technologies are superior to existing treatments by relating 
costs to outcomes.
In the absence of the national registry, in Croatia, we do not have national data 
on Crohn’s disease; therefore in this paper, we can only apply epidemiological 
models to project Crohn’s disease costs and pharmacoeconomically evaluate treat-
ment options.
2. How to evaluate CD therapies: clinical indexes and endpoints
Traditional primary endpoints in clinical trials (i.e., Crohn’s Disease Activity 
Index (CDAI)) quantify physical symptoms, without incorporating overall “illness 
experience.”
Therefore, QOL measures are commonly used as secondary endpoints in 
clinical trials, and several QOL tools are available. Since the first being created in 
1985, the development of IBD questionnaires has substantially advanced studies 
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1. Introduction
Crohn’s disease is a chronic, progressive inflammatory bowel disease (IBD). 
Although mortality is rare, Crohn’s disease significantly impacts quality of life as it 
causes significant disabilities related to the debilitating symptoms and complica-
tions of the disease and its treatment. As such, IBD exerts physical, social, sexual, 
emotional, educational, and job-related limitations. Therefore Crohn’s disease 
produces a huge burden on patients, families, and societies.
While it is clear that new biological therapies have raised the bar for what is an 
acceptable symptomatic response in Crohn’s disease, the key pharmacoeconomical 
and humanical questions are whether TNF antagonists can reduce hospitalization 
and surgery rates or can, if applied in earlier stages, modify the course of the disease 
by means of fistula healing, mucosal healing, and overall improvement in QOL [1].
Novel therapies and alternative treatment algorithms require that healthcare 
providers evaluate the value of these treatments. Pharmacoeconomic analyses aim 
to assess whether new technologies are superior to existing treatments by relating 
costs to outcomes.
In the absence of the national registry, in Croatia, we do not have national data 
on Crohn’s disease; therefore in this paper, we can only apply epidemiological 
models to project Crohn’s disease costs and pharmacoeconomically evaluate treat-
ment options.
2. How to evaluate CD therapies: clinical indexes and endpoints
Traditional primary endpoints in clinical trials (i.e., Crohn’s Disease Activity 
Index (CDAI)) quantify physical symptoms, without incorporating overall “illness 
experience.”
Therefore, QOL measures are commonly used as secondary endpoints in 
clinical trials, and several QOL tools are available. Since the first being created in 
1985, the development of IBD questionnaires has substantially advanced studies 
Topics in Primary Care Medicine
112
of HRQOL. In addition to the common physical complaints associated with CD, 
IBDQ also measures social, functional, and psychological factors, and it has strong 
correlation to CD (Shah 1). A total of 32 items comprise the questionnaire, being 
grouped into 4 major domains (bowel function, social function, emotional  
functional, and systemic function). Total score ranges from 32 to 224 points, higher 
score indicating better QOL (Shah 2). Several validation studies of IBDQ were 
performed in different populations confirming its validity (Shah 3). A score above 
170 is considered desirable [2–4].
To better address patient concerns in regard to the effects of the disease and 
their health status, rating form of IBD patient concerns was developed [5].
However, review study assessing several HRQOL tools led to the conclusion that 
IBDQ was simple, reliable, and accurate in disease activity assessment and therefore 
more favorable than other instruments [6].
3. Medical treatments: outcomes
Corticosteroids have long been used in the management of Crohn’s disease. 
They demonstrate rapid onset of action and efficacy while having significant side 
effect profile and lack of maintenance benefit [7]. The need for corticosteroids’ use 
is a significant indicator of future disabling disease and complications, including 
mortality [8, 9]. One analysis has shown that Crohn’s disease patients using cortico-
steroids had 38% risk for surgery in 1 year [10].
While it is clear that new biological therapies have raised the bar for what is an 
acceptable symptomatic response in Crohn’s disease, the key pharmacoeconomical 
and humanical questions are whether TNF antagonists can reduce hospitalization 
and surgery rates or can, if applied in earlier stages, modify the course of the disease 
by means of fistula healing, mucosal healing, and overall improvement in QOL.
ACCENT I trial has clearly demonstrated efficacy of infliximab maintenance 
treatment in patients with fistulizing Crohn’s disease [11]. Further subgroup analy-
sis has shown that in patients randomized to maintenance infliximab treatment 
following successfully induction therapy, the mean number of hospital days per 
100 patients treated was significantly reduced in the group of patients assigned to 
infliximab compared with those who received placebo [12]. Significant reductions 
in the rates of surgery and procedures were also demonstrated [12].
CHARM trial [13] confirmed adalimumab efficacy and safety in moderate to 
severe Crohn’s disease. Based on CHARM data, the effect of ongoing adalimumab 
treatment on the risk for hospitalization was evaluated [14]. It showed a significant 
difference between placebo and adalimumab group, demonstrating relative risk 
reduction of 57% and absolute risk reduction 8%, showing the difference between 
the treatment groups early in the course of the therapy. Multivariable analysis 
confirmed that assignment to adalimumab therapy was inversely correlated with 
the risk of hospitalization and surgery.
These studies confirmed that TNF antagonists can reduce the risk of hospitaliza-
tion and surgery in Crohn’s disease. Together with Lemann trial on infliximab [15], 
both trials confirmed that anti-TNF agents are effective steroid-sparing agents.
In the provocative trial inverting the treatment pyramid [16], newly diagnosed 
patients with symptomatic disease were randomized either to infliximab + azathio-
prine combination (top-down group) or to steroids initially (step-up group), which 
were increased if patients flared during taper, or azathioprine and a second course 
of steroids if patients flared after the initial steroid course was completed. If symp-
toms recurred, or the response was inadequate, infliximab was given. Remission 
of steroids without surgery was achieved in 60% of patients in top-down group 
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vs. 36% of patients in step-up group at 26 weeks and 62% vs. 42% of the patients, 
respectively, at 56 weeks.
As approximately one third of the patients with Crohn’s disease will develop 
fistulas at some point in the disease course [17], it is important to underline that 
both infliximab [18] and adalimumab [13] were proven effective for the partial or 
complete healing of fistulas in patients with Crohn’s disease, maintaining the effect 
among responders in majority of patients at 1 year.
Mucosal healing as a potential disease-modifying point was reported supe-
rior in patients receiving infliximab in an endoscopic sub study of the ACCENT 
I trial [19]. This is even more important knowing that mucosal healing findings 
have not correlated well with clinical remission by CDAI: 56% of patients in 
remission by CDAI did not have mucosal healing. The reasons for this remain 
unclear.
In a sub study of step-up was top-down trial [20], 44 patients were endo-
scopically evaluated at year 2 from initiation of the treatment, and results were 
compared with endoscopy findings at the diagnosis. For the comparison, five 
ileal and colonic segment lesions were scored for each patient. Complete ulcer 
disappearance was observed in 71% of patients who received top-down vs. 30% of 
patients who received step-up treatment. Mucosal healing was more pronounced 
in top-down group, with ulcer reductions observed in 88% of patients in top-
down vs. 47% of patients in step-up group. The results indicate that infliximab 
is effective for the induction of mucosal healing. Effects of adalimumab have not 
been reported.
Finally, both infliximab and adalimumab were associated with improvements in 
QOL scores:
ACCENT I studied HRQOL [21], suggesting substantial impairment HRQOL at 
baseline scores and substantial improvements throughout the infliximab mainte-
nance therapy.
CLASSIC II trial [22] demonstrated that patients on maintenance adalimumab 
therapy achieving remission have demonstrated improvements in IBDQ that were 
maintained throughout 1 year.
It can be concluded that both infliximab and adalimumab are significantly more 
effective in improving both CDAI and HRQOL than other treatment options. Also, it is 
suggested that reverting the treatment algorithm and introducing infliximab earlier on 
(top-down approach) may result in better mucosal healing and therefore modify the 
course of the disease.
4. Costs of the disease
Crohn’s disease patients are typically diagnosed at their young age, and the treat-
ment is generally lifelong.
Patients require chronic drug therapy due to the recurrent episodes of abdomi-
nal pain, diarrhea, and bleeding. Conventional therapies (glucocorticoids and 
immunosuppressives) are effective but associated with considerable side effects. 
Biological therapies have been introduced into routine clinical use, improving the 
disease outcomes over the past decade [11–14]; however, the costs related to novel 
options are substantially higher.
Hospitalization and surgeries are often needed to manage complications such 
as abscesses, perforations, and obstructions. Bowel resections are associated with 
considerable morbidity and, infrequently, death.
It is clear that both symptoms and the treatment of Crohn’s disease reduce 
patients’ health-related quality of life (HRQOL).
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vs. 36% of patients in step-up group at 26 weeks and 62% vs. 42% of the patients, 
respectively, at 56 weeks.
As approximately one third of the patients with Crohn’s disease will develop 
fistulas at some point in the disease course [17], it is important to underline that 
both infliximab [18] and adalimumab [13] were proven effective for the partial or 
complete healing of fistulas in patients with Crohn’s disease, maintaining the effect 
among responders in majority of patients at 1 year.
Mucosal healing as a potential disease-modifying point was reported supe-
rior in patients receiving infliximab in an endoscopic sub study of the ACCENT 
I trial [19]. This is even more important knowing that mucosal healing findings 
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suggested that reverting the treatment algorithm and introducing infliximab earlier on 
(top-down approach) may result in better mucosal healing and therefore modify the 
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4. Costs of the disease
Crohn’s disease patients are typically diagnosed at their young age, and the treat-
ment is generally lifelong.
Patients require chronic drug therapy due to the recurrent episodes of abdomi-
nal pain, diarrhea, and bleeding. Conventional therapies (glucocorticoids and 
immunosuppressives) are effective but associated with considerable side effects. 
Biological therapies have been introduced into routine clinical use, improving the 
disease outcomes over the past decade [11–14]; however, the costs related to novel 
options are substantially higher.
Hospitalization and surgeries are often needed to manage complications such 
as abscesses, perforations, and obstructions. Bowel resections are associated with 
considerable morbidity and, infrequently, death.
It is clear that both symptoms and the treatment of Crohn’s disease reduce 
patients’ health-related quality of life (HRQOL).
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Cost of illness studies has showed that hospitalization and surgery are major 
factors of the total societal costs of Crohn’s disease [23–25].
But above these obvious disease management costs, work loss and impaired 
HRQOL increase the humanistic and economic burden in Crohn’s disease.
4.1 Direct costs: disease management costs—course and prognosis related
Direct costs are easily identifiable and quantifiable. The costs of Crohn’s disease 
include outpatient care costs (medications, tests, procedures) and inpatient care 
costs (hospitalization).
In a prospective study [26], 33% of patients with chronic or intermittently active 
disease required hospitalization and surgery after developing complications in the 
first year following diagnosis, and 13% required hospitalization and surgery in the 
second year and 3% in each following year.
The same study showed that 20% of CD patients were unable to work at full 
capacity 20 years after the time of diagnosis. Another long-term follow-up study 
showed that approximately 74% of all patients with CD will eventually be hospital-
ized and ultimately require surgical intervention for their disease [27].
4.2  Indirect costs: total economic loss experienced by patients, caregivers,  
and society/HRQOL-related costs
Indirect costs are more subjective than direct costs. In Crohn’s disease, sources of 
indirect costs include absence from work, premature retirement, and the social and 
psychological effects of chronic disease on patients and their families.
As a consequence of the Crohn’s disease course and prognosis, HRQOL is 
diminished and directly correlates with a higher likelihood of unemployment [28]. 
In a case-controlled study [29], adult patients with CD were reported to have more 
long-term unemployment than controls. Furthermore, in the same study, up to 30% 
of CD patients were reported to concealed their illness from their employers.
As determined in ACCENT I [30], there were high unemployment rates of 27% 
in males and 44% in females among Crohn’s disease patients. However, only 25% of 
patients received disability benefits. This further strengthens economic burden of 
Crohn’s disease to society.
5. How to evaluate CD therapies: costs vs. outcomes
As societal resources for healthcare are limited, sound methodology for resource 
allocation is needed. Pharmacoeconomic analyses address this issue, considering 
costs (currency) and the consequences of the therapy. In 2007 Feagan [31] posted 
an effective overview of the methodology, commonly classified into four categories: 
cost-minimization, cost-effectiveness, cost–benefit, and cost-utility analyses. The dif-
ferences between methodologies are based on the outcome to which costs are related.
When two competing interventions have equivalent clinical outcomes, it is logi-
cal to use Cost-minimization analysis. Being the most simple analysis, it favors less 
costly treatment when no clinical difference has been demonstrated.
In more often, real-life cases, when we are faced with new therapies that are both 
more effective and more expensive, we have to relate different costs and different 
outcomes. Therefore other more sophisticated methodologies are needed [32].
Cost-effectiveness analysis relates costs to clinically meaningful differences in 
outcomes: per beneficial outcome attained, the incremental cost of a novel therapy 
is then expressed in terms of currency expended. It can be used in indications where 
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robust endpoints exist (i.e., myocardial infarction prevention) and the incremental 
costs are easily understood by patients and providers [32].
Cost-benefit analysis translates differences in outcomes into monetary terms, 
as they are for the costs. This brings two inputs into the same units, and the com-
parison between the treatments is easily interpreted. Logically, the strategy that 
maximizes net value for the society (net currency gained) is preferred. Relevance 
of this technique in terms of healthcare applicability is challenged: it requires value 
judgments, which are usually inappropriate [33].
Cost-utility analysis expresses currency expended per incremental improvement in 
HRQOL achieved. It evaluates well chronic diseases with serious impact on HRQOL, but 
without causing excess mortality or frequent complications. The HRQOL measure used 
is utility. This is a generic metric placing a value on HRQOL, ranging from 1 (perfect 
health) to 0 (death). Quality-adjusted life years (QALYs) are then derived by multiply-
ing the time in a health state by the appropriate utility score. Logically, differences 
between treatments are expressed as the incremental costs per QALY gained [34].
Cost of illness studies identify where efficacies can be realized. These studies are 
descriptive evaluations that (1) assess the total economic burden of the disease; (2) 
define the relative proportions of total costs allocated to diagnostic tests, healthcare 
professionals, institutions, and drugs; and (3) generate hypotheses regarding the 
economic consequences of treatment alternatives.
Only a few such studies have been reported for Crohn’s disease.
A cost model for IBD was created in the early 1990s using data from a California 
health maintenance organization [23]. Reducing the charges obtained from a 
teaching hospital in San Francisco by 35%, the mean annual medical cost of Crohn’s 
disease was estimated to be 6561$ per person. It was demonstrated that approxi-
mately 20% of patients generate 80% of healthcare costs. Surgery and hospitaliza-
tion were associated with 79.9% of the average costs of medical services. Drug 
therapy was responsible for 10.2% of the total costs. By extrapolating these data 
to the US population, using published prevalence estimates and 1990 census data, 
the total direct cost of Crohn’s disease was estimated to be 1–1.2 billion annually, 
compared to 0.4–0.6 billion for ulcerative colitis. The indirect costs of the disease 
were estimated based exclusively on lost labor productivity and calculated 0.4–0.8 
billion annually. Therefore, the total (direct + indirect) economic burden for IBD 
(Crohn and UC) was estimated to be 1.8–2.6 bio $ yearly [23].
Feagan’s study [24] evaluated reimbursement charges from patients enrolled 
in a health benefit claims program serving 50 largest US employers. Eligible 
patients were enrolled in their health plan for a minimum of 3 years and had at 
least 1 CD-related claim over a 1-year interval (1994/1995). The study retrospec-
tively classified patients into three mutually exclusive status: mild (patients in 
remission or those requiring less than 6 months of active treatment during the 
observation period), moderate (patients who required chronic treatment for more 
than 6 months with prednisone or antimetabolites), and severe disease (patients 
requiring admission to hospital for treatment). A total of 607 patients generated 
average annual charges of 12.417$ per patient: 6.277$ being the average for the 
mild, 10.033$ for the moderate, and 37.135$ for the severe form of the disease.
These studies suggest that treatments that reduce the need for hospitalization or 
surgery may result in important cost savings.
As quoted earlier on, two subgroups of large randomized clinical trials have 
strongly indicated that the use of TNF antagonists reduces the rate of hospitaliza-
tion and surgery in Crohn’s disease [12, 14].
It is important to evaluate in economic models whether the potential offsets that 
result from reduced rates of hospitalization and surgery justify the high price of 
biological.
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Lindsay et al. [35] used Markov models to simulate the disease progression and 
track associated costs and outcomes as QALYs over 5 years of treatment in hypo-
thetical cohort of patients with active luminal or fistulizing CD, during treatment 
with infliximab (5 mg/kg). Transitions were estimated from published clinical 
trials of infliximab. Standard care, comprising immunomodulators, and seven 
corticosteroids were used as a comparator. An average weight of 60 kg was used to 
estimate the dose of infliximab. Authors discounted the costs and outcomes 3.5% 
over 5 years. The primary effectiveness measurement was quality-adjusted life 
years estimated using EQ-5D. One-way and probabilistic sensitivity analyses were 
used by varying infliximab efficacy estimates, costs, and utilities. The incremental 
costs per QALY gained were 26.128P in luminal and 29.752 in fistulizing CD at 
5 years. Results were robust, remaining in the range of 23.752–38.848 for luminal 
and 27.047–44.206 for fistulizing CD. Not surprisingly, the most important factor 
affecting cost-effectiveness was patients’ body weight. The authors concluded that 
8-week scheduled maintenance treatment with infliximab is a cost-effective treat-
ment for adult patients suffering from active luminal or fistulizing CD.
6. Where we are in Croatia and how we should move forward
In Croatia there is no national registry of Crohn’s disease. Therefore, we are 
lacking precise epidemiological data that are essential for high-quality cost-utility/
HRQOL assessments.
Consequently, we do not have exact data on the total incidence and prevalence 
of the disease. We cannot precisely conclude how many of Croatian patients are 
suffering from the mild, moderate, or severe form of the disease. We also cannot 
confirm precise age or weight distribution of the patients. We also do not know 
the educational distribution or the rate of unemployment among Crohn’s disease 
patients.
As it concerns outpatient care costs, while we can find IMS data or HZZO data 
on total cost of biological therapies, we do not have the access to cost split per 
indication. Also we are not aware on how much resources are allocated to other 
outpatient care elements.
Furthermore, we cannot define essential resource allocation inputs for Crohn’s 
disease. There is no available source to confirm the exact number of hospital days/
related costs due to Crohn’s disease or to provide exact number of surgery proce-
dures/related costs undertaken for Crohn’s disease. We do not know how much is 
spent on side effect management. Also we cannot define the disease costs per mild, 
moderate, and severe form of the disease.
Related to the lack of the national registry, we cannot quantify DASS and IBDQ 
improvements related to treatments applied; therefore we cannot define price per 
HRQOL improvement.
What we can do at this point is to improvise: to extrapolate epidemiological data 
[36, 37] and estimate the incidence and the prevalence of the disease in Croatia. 
Then we can apply international data to estimate patients’ split and treatment 
outcomes and average cost per patient group. Then we can use Markov models and 
analyses as implemented by Lindsay et al. [35].
The above mentioned leaves calculation table empty at basic input level. Our 
first conclusion is that there is an essential need to implement national IBD registry 
to summarize the data needed for an economic analysis model.
Our second conclusion taken from CD example is that if we want to better drive 
our HC resources, Cost-effectiveness analysis needs to become the key method for 
assessing costs and benefits of alternative ways of allocating resources to assist 
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decisions aiming to improve efficiency. An efficient allocation of resources implies 
that no further health gains can be achieved by allocating the same resources 
differently. The analysis is based on maximizing health effects subject to a cost 
constraint, where costs are measured in monetary units and health effects in 
non-monetary units, such as life years or quality-adjusted life years. QALYs are 
constructed by adjusting life years for the quality of life in which they are spent. 
To achieve this, the number of years in a health state is multiplied by utility weight 
between 0 (dead) and 1 (full health). To determine whether a treatment is cost-
effective compared to alternative, the cost per gained unit of effectiveness (i.e., 
cost per QALY gained) must be compared with the willingness to pay (WTP) for a 
gained unit of effectiveness (i.e., the value of QALY gained). WTP can be defined 
as the price the payer is willing to pay for a QALY. If the price per unit increase in 
effectiveness exceeds the target price, then the program is cost-effective. Without 
the information about the price per unit increase in effectiveness, CEA gives no 
information on whether an intervention is cost-effective. The value of a QALY dif-
fers between courtiers and is logically related to the level of GDP.
7. CD example/Markov models: how to implement it in Croatia
The model characterizes the disease severity by two discrete “on-treatment” 
health states: (1) remission (DAI </=150) and (2) response but no remission/active 
state (CDAI >150). All patients started in the active state and remained as such 
for the first model cycle. At the end of the first and each subsequent model cycle, 
patients either remained in the active state or moved to a different health state. In 
the illustration of the model bellow, two separate numbers denote different transi-
tions in standard care and infliximab* treatment arm. If single number, there were 
no differences between the arms.
Patients responding to treatment and achieving CDAI </= 150 moved to the 
remission and remained on treatment. Patients responding but not achieving remis-
sion remained in the active state and continued treatment [11]. Nonresponders or 
discontinuing-from-treatment patients moved to the nonresponding active state. 
Once patients failed the treatment and discontinued from the treatment, they could 
not go back to the on-treatment status, but they were followed up to capture costs 
and outcomes.
As obvious from diagrams, both on-treatment and off-treatment patients could 
transition to surgery. Following surgery, patients could either undergo repeat surgery 
due to immediate complications, therefore remaining in surgery state, or they could 
move to a post surgery health state (remission or post surgery complications). Patients 
in post surgery remission could continue in the same health state, enter surgery for 
repeated procedure, enter post surgery complication state, or have CD recurrence and 
move to a nonresponsive active state. Infliximab failures were not re-treated, and also 
patients with post surgery complications could continue in the same health state, enter 
surgery, respond to treatment for their complications and enter post surgery remis-
sion, or have recurrence of CD and enter nonresponding active state.
In model adjusted for fistulizing DC, on-treatment health states of remission 
were further sub classified as with or without failure. This gives four on-treatment 
health states as shown in the diagram. The rest of the model was identical to the 
active luminal CD model.
The patient and treatment parameters (sources of efficacy estimation, treatment 
regimen, comparators, treatment strategy) in Markov models are based on standard 
treatment protocols and ACCENT trial evidence [11, 18]. Treatment horizon was 
5 years.
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treatment protocols and ACCENT trial evidence [11, 18]. Treatment horizon was 
5 years.
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Before establishing national registry, as suggested in Lindsay trial [35], transi-
tion probabilities for different health states could be taken from published random-
ized placebo-controlled induction studies [38].
Consequently, before establishing the national registry, probability of surgery, 
postsurgical states, and CD recurrence are to be obtained from the literature [39–44].
Costs resulting from the impact of CD on QOL and productivity and overall 
burden to the Croatian society are difficult to estimate based on international 
trial findings [45, 46] and might be disregarded at this initial point of establishing 
CEA model.
Drug costs per indication are drug acquisition costs (price per pack), drug 
administration costs (price per infusion in the case of infliximab), and price of 
concomitant drugs (immunomodulators, aminosalisylates, corticosteroids).
These drug costs can be obtained from HZZO or from the national CD registry.
Alternatively we can calculate drug acquisition costs assuming an average body 
weight of 60 kg based on NICE guidance for infliximab case.
Surgery, hospitalization, and other assessment costs should be obtained from 
HZZO [47].
The primary efficacy measure of Croatian CD model should be QALY, gains 
being driven by quality-of-life benefits. Utility as a measure places a value on 
HRQOL, ranging from 1 (perfect health) to 0 (death). Quality-adjusted life years 
are then derived by multiplying the time in a health state by the appropriate 
utility score. Cost-utility analysis represents incremental cost per QALY gained. 
Logically, differences between treatments should be expressed as the differences 
in incremental costs per QALY. Cost and outcomes are to be calculated in accor-
dance with NICE guidelines, separately for the entire cohort of patients in treat-
ment arms, regardless of their response rates, and discounted to present values at 
3.5% per annum.
7.1 Markov model for active luminal CD
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7.2 Markov model modified for fistulizing CD
8. Conclusions
Based on international trials, TNF antagonists’ maintenance therapy may bring 
significant improvements in patients’ HRQOL in adult patients with severe active 
luminal or fistulizing CD.
Based on international cost-utility analyses, it can be concluded that a substan-
tial part of TNF antagonist acquisition costs could be offset by savings on other 
disease-related costs in patients not responding to or intolerant to steroids and 
immunomodulators.
It is essential to establish Croatian National Registry of Crohn’s disease to 
prospectively evaluate epidemiology, clinical subgroups, transition from states, 
treatment outcomes, and costs.
Markov models combined with registry data and findings from international tri-
als represent solid frame to calculate pharmacoeconomic impacts of Crohn’s disease 
treatments.
From the payers perspective, it seems to be a must to establish a QALY-based 
process of assessment of new therapeutic options and HC technologies in Croatia. 
Using this methodology, payers would develop comparable data even in different 
indications/treatment options, evaluate objectively contributions for incremental 
costs per QALY, and allocate HR resources accordingly.
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Visual Pathologies: The Semiotics 




Newspapers have been a stronghold news source for centuries covering a wide 
range of topics. Though reporting is meant to be unbiased and only fact, stories 
produced are inevitably entwined with the author’s cultural values—news content 
ranging from sports to healthcare, including articles, advertisements, and editorial 
cartoons provide valuable insight into the lives of society. Voices, or narratives, are a 
huge part of how culture is created and maintained. In healthcare, patients can feel 
like their voices are not heard. In an attempt to bridge the gap between medical and 
humanities research and to gain insight into doctor-patient interactions, this analy-
sis asks what ideologies and beliefs are present in medical contexts and how are they 
represented within the editorial cartoon. Recent studies suggest that mass media as 
societal discourse may frame or position participants within a society. In this theory 
of framing, culture is formed from discourse through a reflexive process. Using 
Kress and Van Leeuwen’s research on meaning making, this study will perform a 
discursive analysis on medical-themed editorial cartoons from Carpe Diem, Rhymes 
with Orange, The Lockhorns, to Bizarro. Through this close reading, explicit and 
implicit cultural beliefs held about medicine, including practitioners and patients, 
have been revealed, including the portrayal of the doctor’s power over the patient 
and patient distrust in doctors. Taking into consideration media theory and the 
analysis of the comics, medical associations and practices may find valuable insight 
from the opinions and beliefs of not just the authors of these comics but society as a 
whole, which may prove important as debates over healthcare are ongoing.
Keywords: discursive analysis, comics, graphic medicine, visual semiotics,  
medical discourse
1. Introduction
With medical and pharmaceutical costs rising and the politicization of health-
care, not a week goes by without mention of the industry in news reporting. New 
media aside, the print news has been a stronghold news source for centuries cover-
ing a wide range of topics. Though journalism is meant to be impartial to cultural 
values, news-content, including the editorial cartoon, can be filled with the implicit 
opinions of the author no matter the topic of the story or the medium used. The 
author’s voices and opinions are at the forefront of mass media with potential to 
influence the masses. These voices are what define and maintain culture. On trend 
with current debates surrounding healthcare, the analysis presented in this work 
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asks what beliefs are present in medical interactions, how they are represented 
in mass media such as through editorial cartoons, and the implications that these 
beliefs have on society. This work uses a methodology that attempts to further rela-
tions between medical and humanities scholarship [1, 2].
2. Media and society
It was formerly assumed that mass media had a grand influence on the minds 
of its viewers with the ability to directly influence their actions [3]. Though recent 
theorists suggest that media plays a lesser role—rather than directly influencing 
people’s decision-making and actions, societal discourse may frame or position 
receivers versus producers, or in other words, it may build society by elevating 
certain roles [1]. In this theory, culture may be viewed as formed from discourse 
through a reflexive process.
Cultural discourse, such as news media, simultaneously influences and is 
influenced by culture [4] and may cause the social environment of the individual 
to slightly change. This could influence cognitive processing in individuals during 
opinion formation [3]. This theory of framing within cultural discourse follows 
suit with media communication models of cultivation and media ecology theory. 
Cultivation theory states that media may cultivate beliefs in viewers [5], while 
Moreno and Koff ’s media ecology theory [6] posits that media is within every aspect 
of society, influences perceptions, and has an inescapable presence. Regardless of 
the depth of media’s grasp in society, it is known to have an influence.
3. From articles to comics
Mass media’s influence extends from television commercials, to podcasts, to 
editorial cartoons; how society feels about various issues is extended into various 
media. Coming from news-media, the editorial cartoon can be seen as a product of 
society [7]. Not only do editorial cartoons reflect the artists’ opinion on politics and 
pop culture, but they also reflect, describe, poke fun of, and document the experi-
ences of the everyday person. Just as editorial cartoons are a product of society, they 
are also a product of their time; ideas and storylines represented reflect cultural 
beliefs. This extends to the experiences people have with healthcare. Unlike writ-
ten language contained in articles, comics provide readers with a different way of 
understanding, coping with complex issues, and creating a deeper bond with the 
stories told and the information given [1, 8].
One way to further understand the ideologies and beliefs behind comics is to per-
form a close reading through a discursive framework. In the study of discourse, more 
than just language is considered—the study of discourse goes well beyond the sen-
tence, including conversations, literature, storytelling, and written, spoken, and visual 
texts [1]. Through the examination of visual discourses, such as comics, the reader can 
interpret the way in which the author of the work positions characters within the visual 
text. These visual texts oftentimes point to the world views of the authors [4, 9].
In an attempt to further understand the view of the creators of a discourse, 
this analysis employs a visual semiotic framework. Within semiotics, the authors 
employ on the existence of the study of the sign and the meaning-making 
practices [10–12].
Meaning-making is the design apparatus combining all elements both visual 
and textual as well as their size, color, distance, and arrangement. This interplay 
of design elements simultaneously creating meaning, or perhaps more properly 
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worded, as telling a story, are what the viewer of a discourse interprets as according 
to Kress and Van Leeuwen’s ongoing research and writings [2, 10, 11]. The interpreta-
tion may vary depending on the complexity and obviousness of the symbols, signs, 
and everything else represented. In the meaning-making process, viewers may inter-
pret overt meanings through obvious symbols but also may interpret, subconsciously 
that is, the covert meanings, or stories, and a visual discourse displays [12].
Using this type of spatial display, art has the power to create deeper imagery and 
bond with the audience [1]. It is through the analysis of these elements that viewers 
will discover cultural values and beliefs influencing the visual text [7].
Language or narrative, as created by the ego, works to maintain and construct 
culture and is the lingua franca of human life. Medicine is to treat the human as a 
whole and as the body exists within a specific cultural narrative, the discourses of 
the culture in which the patient exists must be kept in mind. This means not treat-
ing the human body as simply a corpse on a cadaver cart, but resisting the medical 
gaze [13] and treating both the body and the ego [14]. The ego as lived through 
narrative is one of the few things that set humans apart from other flora and fauna. 
Whether it is dialogue between a patient and a practitioner, survivor stories, billing 
statements from an insurance company, or comics depicting medical contexts, 
language is hugely important in the treatment and cure of the human body.
4. Comics and graphic medicine
Graphic medicine, or comics depicting illness and medical narrative, is a form 
of storytelling in clinical settings through the use of paneled visual and text. 
These stories are not limited to that of the patient but can include the family’s and 
practitioner’s perspective as well [15]. The study and creation of graphic medicine 
was born out of a push toward the intersection of the humanities with the medical 
sciences as a medium with potential to lead clinicians toward a more empathetic 
approach to medical treatment [8]. Comics in medical contexts can help patients 
and families come to terms with hospital visits, illness, and trauma.
Aside from graphic medicine created in hospitals, comics with medical contexts, 
such as popular comics in newspapers, may be viewed as having a similar effect: an 
ability to create further understanding of difficult topics. This further understanding 
is partially created through the medium of pen and paper. Drawings are ineffable: 
they can speak to the human mind in different ways than language and can express 
things that language cannot. Comics have an accessible and informal approach to the 
presentation of their information—neither language nor image needs to be intricate 
to depict intricate meanings. Along with an informal approach, comics often remove 
the jargonous vocabulary of doctors and replace it with images that are compelling, 
easier to understand, and create a larger impact on the viewer [15–18].
The comics presented in graphic medicine are “also potentially far more com-
plex, in that a narrative arc provides a scaffold within which an almost endless 
array of cultural values and preconceptions can be set up, questioned, reinforced, 
or negotiated” [1, 18]. These comics can present a range of storylines from sweet, 
to funny, to serious, and to depressing, all of which can appeal to a wide variety of 
audiences, and are potentially filled with cultural markers [19, 20].
5. Discourse and medical practice
For years, detached concern was an accepted approach to take in the medical 
field. Detached concern is a method in which doctors may be viewed as looking 
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beyond the patient’s narrative and not considering aspects of identity when making 
diagnoses. In other words, detached concern is an ideology stating that physicians 
should not engage emotionally with, or be influenced emotionally by, patients [21]. 
Though envisioned with good intent, this method has been found to be dehuman-
izing and could be viewed as an aloofness on the job or a lack of caring from the 
patient’s perspective which could further patient distrust [14]. Detached concern 
stems from the argument that an over-emotional physician’s judgment would be 
clouded and therefore leaving them unable to make the best decisions for their 
patient. It could also be viewed as a method of burnout prevention for practitioners 
[16, 22]. Though detached concern is losing favor as an accepted form of practice, 
it can still be found in the medical field today even as medical care shifts toward 
developing the patient-practitioner relationship [14].
This idea that attachment, or perhaps viewing the patient with empathy, would 
negatively affect a physician’s ability to diagnose could be interpreted as an exten-
sion of the medical gaze. According to Foucault [13], the medical gaze is the concept 
of separating the patient’s ailment and body from their personality and identity, 
thus allowing the doctor to diagnose without regard to the patient’s self. This medi-
cal gaze has been criticized as presenting the doctor fully as the decision-maker, or 
“the eye that knows and decides, the eye that governs” [13]. The mindset of the doc-
tor being in total power could be interpreted as hegemonically positioning patients 
as the lesser individual in the interaction. This could be viewed as problematic 
when it comes to treating patients across a variety of cultures. For example, without 
considering the patient’s identity, a doctor may perform a treatment deemed unac-
ceptable or taboo in the culture of the patient; by listening to the patient’s story, 
regardless of lack of medical knowledge, the practitioner could gain valuable insight 
into the patient’s narrative, increase treatment efficacy, and decrease feelings of 
inferiority within the patient.
By interacting with the patient’s narrative, the doctor becomes more invested 
in the relationship increasing treatment efficacy and patient satisfaction [23]. A 
big part of the patient’s story that could be viewed through graphic medicine is the 
reclamation of the story that may have been diminished or dehumanized by long 
hospital visits or indifferent doctors [24]. Spending time in medical institutions can 
be frustrating, and patients’ voices can be replaced by numbers, medical records, 
and diagnoses [24, 25]. The reclamation or retelling of the patient’s story can be a 
therapeutic process in which the story-teller gets in touch with their own feelings 
and gets back on track to healthy recovery [26]. By reading graphic medicine, view-
ers can discover new ways of thinking about hospital visits and illness in order to 
gain an increased understanding of the patient experience [27, 28].
It is no surprise that in clinical settings, patients may feel powerless. This could 
be attributed to the all-seeing eye or the medical gaze of the doctor; the powerful 
apparatus is the doctor possesses that allowing them to diagnose, operate, and 
drastically change the patient’s life without much input from the patient themselves 
[13]. In some cases, perceived unprofessionalism or insensitivity can cause envi-
ronments where patients are not speaking up to get the care they need [29]. The 
professional-looking white laboratory coats were not always the status quo in the 
medical profession. They could have been adopted to visually distinguish the doctor 
over others within a medical setting. The white may represent purity or the doctor’s 
vow to do no harm, and the coat itself positions doctors as scientists. Altogether, 
the outfit could be viewed as positioning physicians as authority figures with the 
hanging of medical school diplomas as the final mark of authority [30].
When it comes to trusting practitioners, patients are often stressed, vulnerable, 
and may grant more discretionary power to doctors than normal [31]. Trust is at 
the forefront of patient care. Without trust in a doctor, a patient may not reveal 
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the full extent of what they are experiencing, and it may prevent proper care. 
With a disproportionate power dynamic between doctors and patients, as well 
as the stressful setting of these interactions, it is no surprise that a lack of trust 
can be found within these interactions. However, trust is of huge importance and 
may go so far as to positively influence patient outcomes including enhancing the 
prescribed treatment [31]. Along with enhancing treatment by psychologically 
building trust, humor is known to play an important role in coping [32]. Humor 
can help patients come to terms with the psychological trauma that may be experi-
enced in clinical settings.
Though it is not known if the authors of the following comics create specifically 
from their own illness experiences, these experiences can be viewed as originat-
ing from somewhere. Human thought is so nebulously intertwined with society 
that it would be nearly impossible for authors to eschew cultural context. With the 
importance of communication in medical contexts and the knowledge of graphic 
medicine as laden with cultural markers, medical comics have great potential to 
shed light into the life of the clinical experience.
It is with all this in mind that this study seeks a further understanding of comics 
and their role in the expression of the human experience in medicine. A random 
survey of popular cartoons from well-circulated publications was analyzed. The 
comics surveyed include Bizarro by Dan Piraro, Carpe Diem by Niklas Eriksson, 
Dustin by Steve Kelley and Jeff Parker, Intelligent Life by David Reddick, Sherman's 
Lagoon by Jim Toomey, The Lockhorns by Bunny Hoest and John Reiner, Rhymes with 
Orange by Hilary Price, and Six Chix by Bannerman et al. [33].
6. Critical comical analysis
Using Kress and Van Leeuwen’s research on meaning-making [34], this study 
will focus on the three metafunctions: the representational, interpersonal, and 
compositional. The three metafunctions are resources that can be interpreted to 
find the meaning of a visual [35]. The representational metafunction encompasses 
all of the things represented in the images, including characters and non-human 
elements also known as represented participants (RPs) [1]. Usually connected by 
vectors, or strong lines, the participants within the image tell a story through hand 
gestures, gazes, and planes [34, 36].
The interpersonal metafunction focuses on how the creators convey meaning to 
their audiences through the elements of the representational. Various devices can 
be used by creators of images to connect with their viewers, including demand and 
social distance. Demand is the use of a character in an image to connect directly 
with a viewer by appearing to look directly at them [34]. The distance between 
two characters or elements take from each other can also inform the audience. 
Characters closer to each other or to the audience are building relationships, while 
characters further from each other or the audience are not [34].
Where the representational and interpersonal are somewhat sequestered 
from each other, the compositional examines elements together for effective-
ness. Authors have the ability to use salience, or size and focus, iconic displays of 
emotion, including happiness, anger, and sadness to portray complex emotional 
situations. The compositional metafunction also looks at modality or whether or 
not the images are convincing in general [1]. This analysis gains inspiration from 
the related works of Kaplan-Weinger [34], Juricevic and Horvath [36], Kowalewski 
[37], and Dalbeto and Oliveira [38], to name a few. This research uses methods 
founded in the humanities to seek insight into the medical industry and the 
surrounding ideologies, as well as how these ideologies are conveyed in graphic 
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narrative. The following chart based on Kress and Van Leeuwen’s [12] work on 
metafunctions, with inspiration from the previously cited visual analyses, will 
serve as the foundation for this study:
I. Representational metafunction: In the representational metafunction, who 
and what is being represented will be considered. Vectors and themes will 
be gathered from both human and non-human RPs.
II. Interpersonal metafunction: This metafunction will examine the interper-
sonal relationships created between the viewer and author by the use of 
visual demand and conceptions of social distance.
III. Compositional metafunction: This metafunction examines the piece as a 
whole considering the salience of the RPs and the information they provide, 
as well as modality and iconic displays of emotion.
With the consideration of the three metafunctions, the selected comics were 
analyzed in three rounds. During the first round of analysis, the representational 
metafunctions were considered. The represented participants, both human and non-
human, were identified, vectors were highlighted and analyzed, and themes were 
interpreted. After the representational metafunctions of the comics were mapped 
out, the interpersonal metafunctions were studied. During this time, the represented 
participants were examined in relation to the viewer of the comics—the interper-
sonal relationship between the RP (or the represented participant) and the reader 
as created through social distance and visual demand was identified and analyzed. 
Finally, the compositional metafunctions were examined. The comics as a whole 
were studied to determine which RPs were most salient; facial displays of emotion 
were interpreted, and modality was considered.
For each of the metafunctions belonging to each of the comics, the author 
created a spreadsheet to organize the results side-by-side for a comparison. This 
comparison yielded the major themes as identified in this study.
About 24 comics were chosen for analysis from King Features Syndicate. As syndi-
cated in around 5000 newspapers worldwide, the comics of King Features Syndicate 
have distinguishable breadth, potentially reaching millions of readers. After choosing 
a syndicate with extensive reach in order to use data that have measurable influence, 
the data pool was selected. On King Features’ website, 24 comics were chosen at 
random using key words such as doctor, nurse, medicine, and illness, entered into an 
appendix, and assigned an arbitrary letter (a–x). To further randomize and refine this 
selection, an Excel algorithm was used to select four comics from the data pool. Each 
letter (a–x) was entered in a spreadsheet and assigned a random number. Through the 
Excel RANDBETWEEN function, each letter was given a number (1–24). The final 
step of the selection process used the Filter and Sort function to order the numbers 
(and the letters) from lowest to largest (between 1 and 24). The four lowest numbers 
were selected for a more thorough investigation as presented below.
7. Summary of findings
After a close reading of the four comics selected, the following themes have 
been identified: (a) the salience of the doctor over the patient, (b) the expression of 
vectors, (c) the salience of white coats and hanging diplomas, (d) patient distrust 
of medical professionals, (e) humor, and (f) the role of women in medical care. To 
merit analysis, discussed themes occurred at least twice within the comics analyzed.
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a. Salience of the doctor over the patient
In many of the comics surveyed, the doctors were often portrayed in posi-
tions more salient than that of the patient. This presents a rather interesting 
dichotomy between the competing represented participants as those that cre-
ated these cartoons are likely composing from the patient’s perspective and have 
still chosen, whether consciously or not, to portray the doctor in a position of 
power over the patient.
b. Vectors from the doctor’s gaze
One of the tools used in comics to give meaning, or tell stories, is that of vec-
tors. Vectors are lines that are drawn—whether verbatim lines, or lines creatively 
displayed—and used to direct the reader’s eye in order of importance. Of the comics 
analyzed, many vectors were drawn from the eye-level plane of the doctor. In many 
cases, the doctor is portrayed looking down upon the patient or looking through the 
deep sides of the eyes toward the patient. This could be interpreted as the doctor 
being portrayed as higher status than patients, or the doctor as being annoyed or 
unbothered by the patients.
c. Diploma and coat
From a critical perspective, the white laboratory coat and the framed and hang-
ing medical diploma of the doctors can be seen as setting the tone of the interac-
tion. Framing the interaction by positioning the doctor as the one with power as 
expressed through the coat and diploma could be compared to the scepter and cape 
of that of royal authority. By extension, without such agency-granting artifacts, the 
patient may be portrayed as inferior.
d. Patient distrust
Within the selected comics for analysis, many of the authors portray the 
patients as dumb or air-headed. This paints an interesting perspective as the 
authors likely have more experience from the side of the patient than that of 
the practitioner. Through the portrayal of patients as dumb or air-headed, the 
authors could be interpreted as expressing feelings of inferiority. These feelings 
of inferiority, as displayed through visual and textual evidence, may lead to 
distrust in the exam room and are supported through both visual and textual 
evidence. Doctors are often portrayed as aloof or even lazy when it comes to 
practitioner-patient interactions, which could be viewed as adding to patient 
misgivings. Nurses, however, are sometimes portrayed as compensating for 
these incoherencies by extending compassion to the patient, which the doctor 
does not.
e. Funny, Doc
Comics are known and often assumed to be humorous [39]. Some of the comics 
analyzed give way to humor. Though, perhaps these comics, while using humorous 
appeals, are actually showing readers something further. Humor is a known coping 
mechanism for many when experiencing increased stress levels during medical 
visits. These comics could be seen as appealing to humor as a means to make due 
with tough situations. That humor used in this way could suggest that medical 
experiences are stressful in and of themselves.
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f. Women can be doctors too
Within this data pool, all doctors are portrayed as male. Though fewer instances 
of the portrayal of nurses occur, when nurses are depicted, they always appear as 
female. The viewer may interpret an implicit bias toward men in the role as physi-
cians, though recent statistics show that the number of women enrolling in medical 
school is higher than men [40].
8. Meet the comics!
8.1 Bizarro by Wayno and Dan Piraro
Bizzaro is a highly satirical comic with larger than life characters and a bizarre 
worldview. Starting in 1985, this comic has been entertaining readers with explosives 
and thought-provoking dry humor. The author offers eccentric visualizations and 
commentaries on the oddities of our everyday life and culture; oftentimes poking fun 
of things, we may consider normal. To make commentaries on society and human 
interaction, the author places visual devices in the comics, including things such as 
The Eyeball of Observation, The Fish of Humility, and The Crown of Power to name a 
few. This comic has won many awards such as “best newspaper cartoon panel.”
In this frame (Figure 1) by Wayno and Piraro, the audience is invited to view what 
appears to be an exam room interaction. The authors use vivid colors which draw 
attention to the patient and a rather minimalistic style throughout the rest of the image. 
In this image, the viewer can see the patient sitting atop an exam table and a doctor 
standing next to them. The doctor is wearing a white laboratory coat with a stethoscope 
around their neck and a reflex-hammer in hand. The patient is dressed as a clown and 
above the scene is hanging what appears to be a diploma from a medical school.
In this image, the main represented participants include the doctor, the patient, 
the exam room, and the diploma. As it appears, the doctor is in the middle of an 
exam having just tested the patient’s gag reflex. In a word bubble, the doctor states, 
“Your gag reflexes are fine but we still need to get your jinks a little higher.” The 
major themes in this image include the salience of the white coat and diploma, and 
the portrayal of the patient as of a lesser intellectual level.
8.1.1 Representational
At first glance, the eye of the viewer may go straight to the patient then travel 
along vectors from the patient’s head, to the diploma, to the doctor. While the 
patient is where the eye seems to land at first glance, this could be viewed as the 
authors placing emphasis on how doctors may make patients feel belittled. Whether 
or not the patient is an actual clown or is portrayed as a clown in this image may 
not matter—clowns are traditionally used to denote people who are not to be taken 
seriously. For example, one might say about a friend who is perceived as unintel-
ligent that they should go to clown college. Clowns are also often portrayed in media 
as clumsy, humorous, or dopey. This representation of the patient as a clown could 
be seen as serving to increase the gap between perceived intellectual levels between 
the doctor and the patient. The patient is displayed as sitting, as most patients are; 
sitting is a weaker social position than standing in many circumstances.
8.1.2 Interpersonal
The represented participants within this panel are represented in close social 
distance to each other; this could be interpreted as suggesting a closer relationship 
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between this doctor and patient even with the anticipated torment that comes with 
“jinks” testing. Though the two human RPs are close in proximity to one another, 
neither are directly addressing the reader of the strip. Even as not directly facing the 
reader, the reader may still interpret the patient’s face as an iconic facial expression 
of anger or perhaps more accurately, frustration. As far as modality goes, this image 
is purely fictional in its situation, though it may be argued to still have a sense of 
believability to it. The viewer of this comic might find it obvious that this situation 
would never happen in a medical setting, but at the same time, they recognize the 
frustration the authors may be trying to convey.
8.1.3 Compositional
Another important theme is the salience or positioning of the doctor’s diploma 
and laboratory coat. Represented participants in this frame are given the positions 
of power. The white laboratory coat is a symbol of power. It is known that doctors 
wear such coats to stand out among colleagues and patients [42]. This practice as 
is manifest in this comic form could be seen as drawing attention to the prestige 
associated with medical practice. The diploma could also be interpreted as a symbol 
Figure 1. 
Bizarro by Dan Piraro and Wayno, published on February 24, 2018 [41].
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of power. The diploma is more salient in this frame than the white coat and is 
seemingly looming over the room. This framed document could be interpreted as 
an artifact that lends authority to the practitioner. The diploma also contains an eye 
peering toward the doctor, directing the reader’s attention to them. This could be 
interpreted as the authors suggesting that the doctor has the power of audience in 
this interaction. Along with the hidden eyeball, under the exam table is a stick of 
dynamite. This can be seen as contrasting the eye: stating that while eyes are on the 
doctor, the patient may find themselves in trouble.
8.1.4 Modality of the metafunctions
This comic by Wayno and Piraro uses the three metafunctions to tell a story that 
is anything but superficial. At the surface, someone reading the comic might see a 
funny exam room scene. But with a closer examination, themes of power dichoto-
mies between practitioners and patients are represented. As we know from media 
and cultural studies, both culture and media are interdependent and constantly 
shaping one another. Whether or not the authors intentionally represented these 
themes to publicly disclose their opinions on medical practice, or whether they 
did so subconsciously, these themes have become present in this comic and are a 
byproduct of society.
8.2 Carpe Diem by Niklas Eriksson
From aliens, to pets, to demons, and to ghosts, you will never know what Carpe 
Diem will hold. Translated as “seize the day,” this comic is about a day in the life of 
a seemingly endless number of characters. Tackling issues such as iPhone versus 
Android, self-automated cars, and three-dimensional printers, the author offers 
commentary on contemporary life. Along with the contemporary is the ancient 
and the metaphorical—from cavemen, to Vikings, and to knights, historical humor 
can be found. And for figurative scenes, the commentary is no less humorous; it is 
simply coming from the mouths of fictional characters, such as the Grim Reaper, 
the Devil, dogs and cats, or even talking volcanos. This satirical panel has a far reach 
and has received international attention and awards.
In Niklas Eriksson’s comic (Figure 2), we see the first example as shown in this 
analysis of a doctor and what is arguably a nurse in the frame alongside the patient 
with the identifying factor being the nurse’s cap. This picture portrays a doctor 
attempting to read an X-ray and a nurse intervening. This panel uses pastel colors 
and is simplistic in illustration.
Figure 2. 
Carpe Diem by Niklas Eriksson, published on January 30, 2017 [43].
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The main represented participants in this image include the doctor, the 
patient, the nurse, and the word-bubbles. In this image, the doctor appears to 
be yelling at the X-ray atop of the X-ray film viewer and saying, “Hell’s bells, 
Dawson, there’s a skeleton inside you!” As the patient looks dumbfounded, a nurse 
is hurrying behind with a mug of coffee replying, “Really sorry, sir. The doctor 
hasn’t had his morning coffee yet.” This panel introduces the patient’s distrust of 
the doctor and the salience of the white coat.
8.2.1 Representational
In this panel, the doctor is arguably portrayed in the strongest position and 
claims authority through the framing-work done by their laboratory coat. Although 
the nurse is dressed in a similar white coat, her position of authority is questioned 
because of nurse’s cap which could be viewed as outdated and perhaps insulting that 
a nurse is portrayed in this particular uniform, and is arguably portrayed as female, 
may be interpreted as a reflection of society’s view of nurses in healthcare.
The patient in this image has the least powerful position as can be reckoned by 
their lack of height. Even as the doctor is portrayed as aloof, the patient too could 
be interpreted as being portrayed as rather goofy, dumbfounded, or inferior to 
the doctor who is calling the shots, no matter how off they may be. By illustrating 
the patient with such a mountainous head and bulbous nose, the author could be 
viewed as suggesting the patient’s inferiority through humorous assets.
8.2.2 Interpersonal
With a closer social distance, the author of this comic may be suggesting some-
thing about the relationship between the three human RPs. Compared with the 
other comics, the people in this image are portrayed from the waist up suggesting 
close proximity, which could be viewed as an invitation to gain a closer relationship 
with the RPs in this panel.
8.2.3 Compositional
Along with this close proximity, the author may be reaching out to the readers 
by using an iconic representation of anger in the doctor’s face. This representation 
is immediately recognizable, and the reader of this comic may quickly connect with 
this RP. This image is both believable and unbelievable. It may be interpreted as 
highly believable that a groggy doctor may make a mistake without caffeine, but 
could be viewed as implausible that a doctor could have such huge oversight.
The portrayal of the patient also gives insight into their feelings. With bulging 
eyes and a slightly opened mouth, the patient could be interpreted as dumbfounded 
at the doctor’s incoherence on the job. This portrayal may lend itself to the theme of 
patients distrust in medical professionals.
8.2.4 Modality of the metafunctions
In Eriksson’s work, readers can interpret the author as highlighting the perceived 
aloofness of doctors, the patient’s distrust of practitioners, the authority of doctors 
as partially maintained by the laboratory coat, and the positioning of doctors versus 
nurses. Arguably, the most prominent theme in this panel as can be interpreted by 
the viewer is that of patient distrust and the aloofness of medical professionals. The 
author of this comic uses coffee-humor and alludes to the doctor’s lack of caffeine 
as the source of incoherence. As the reader may interpret, even without coffee, a 
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because of nurse’s cap which could be viewed as outdated and perhaps insulting that 
a nurse is portrayed in this particular uniform, and is arguably portrayed as female, 
may be interpreted as a reflection of society’s view of nurses in healthcare.
The patient in this image has the least powerful position as can be reckoned by 
their lack of height. Even as the doctor is portrayed as aloof, the patient too could 
be interpreted as being portrayed as rather goofy, dumbfounded, or inferior to 
the doctor who is calling the shots, no matter how off they may be. By illustrating 
the patient with such a mountainous head and bulbous nose, the author could be 
viewed as suggesting the patient’s inferiority through humorous assets.
8.2.2 Interpersonal
With a closer social distance, the author of this comic may be suggesting some-
thing about the relationship between the three human RPs. Compared with the 
other comics, the people in this image are portrayed from the waist up suggesting 
close proximity, which could be viewed as an invitation to gain a closer relationship 
with the RPs in this panel.
8.2.3 Compositional
Along with this close proximity, the author may be reaching out to the readers 
by using an iconic representation of anger in the doctor’s face. This representation 
is immediately recognizable, and the reader of this comic may quickly connect with 
this RP. This image is both believable and unbelievable. It may be interpreted as 
highly believable that a groggy doctor may make a mistake without caffeine, but 
could be viewed as implausible that a doctor could have such huge oversight.
The portrayal of the patient also gives insight into their feelings. With bulging 
eyes and a slightly opened mouth, the patient could be interpreted as dumbfounded 
at the doctor’s incoherence on the job. This portrayal may lend itself to the theme of 
patients distrust in medical professionals.
8.2.4 Modality of the metafunctions
In Eriksson’s work, readers can interpret the author as highlighting the perceived 
aloofness of doctors, the patient’s distrust of practitioners, the authority of doctors 
as partially maintained by the laboratory coat, and the positioning of doctors versus 
nurses. Arguably, the most prominent theme in this panel as can be interpreted by 
the viewer is that of patient distrust and the aloofness of medical professionals. The 
author of this comic uses coffee-humor and alludes to the doctor’s lack of caffeine 
as the source of incoherence. As the reader may interpret, even without coffee, a 
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doctor should not be so much aloof as to misread an X-ray in this way. The patient’s 
bulging eyes give away their emotion as they stand behind the doctor.
8.3 The Lockhorns by Bunny Hoest and John Reiner
To make fun of married couples and the trials and tribulations they experience, 
the author illustrates sticky scenarios through two recurring characters: Loretta 
and Leroy Lockhorn. Whether it is Leroy rolling eyes after Loretta says something, 
or Loretta telling the therapist how Leroy never helps around the house, read-
ers cannot help but relate to this couple’s experiences. Leroy is a stark contrast to 
Loretta with a strong personality, stubbornness, and ability to sit for hours in front 
of a TV sleeping. When not worried about Leroy, Loretta is a shopping addict and 
spends more than any person should. Loretta loves to cook and helps Leroy’s strong 
character type.
In this image (Figure 3) by Hoest and Reiner, readers view the inside of an exam 
room in a doctor’s office. In the upper right, a doctor is portrayed holding an X-ray, 
and in the off-center left, the patient sitting on an exam table. The color choices of 
the authors are very minimal with two tones of a yellowish-beige being the most 
vivid. The scene of the exam room is represented with straight lines and angles and 
is altogether very uncluttered. The patient is wearing socks and a hospital gown and 
the doctor is wearing a laboratory coat.
The main represented participants in this frame include the patient, the doc-
tor, the diploma, the laboratory coat, the X-ray, and the exam room. The patient 
as a represented participant in this frame is portrayed wearing a blue hospital 
gown, sitting down on an exam table, and looking sideways toward the doctor, and 
appears to be irate. The doctor as an RP in this image is portrayed facing away from 
and glancing at the patient from the side, wearing a laboratory coat, and holding an 
X-ray of what could be interpreted as a knee joint, and appears to be mid-sentence. 
The exam room as a whole is represented in a minimalistic or sterile way with one 
of the focal points being the framed med-school diploma. In terms of the lack of 
Figure 3. 
The Lockhorns by Bunny Hoest and John Reiner, published on December 1, 2017 [44].
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detail, or sterility of the scene, the authors could be portraying a sense of bleakness 
or an emotionally cold experience in a medical context. At the bottom of the frame, 
the doctor is saying to the patient, “What you have is curable, Mr. Lockhorn…the 
tough part will be figuring out the paperwork.” The themes identified in this frame 
include the salience of the diploma and the coat, vectors from the doctor’s gaze, and 
patient distrust.
8.3.1 Representational
In this image, the medical school diploma seems to dominate the horizontal 
plane. Framed with thick black lines and surrounded by empty white space, the 
eye tends to wander to the diploma. In this image, the laboratory coat is neither as 
salient as the diploma nor as salient in comparison with the other comics. In fact, 
the laboratory coat could be interpreted as grey in this image. While the diploma 
could be seen as hovering over the room as with the previous example, vectors are a 
stronger form at play within this image.
Looking over their shoulder and down the patient, the doctor could be inter-
preted as positioned or framed in a position of power via vectors. Not only stand-
ing is a more powerful position than sitting, the position in the upper right-hand 
corner places the doctor at a higher eye-level-plane than the patient. The reader 
might question why the authors have decided to portray the doctor speaking to the 
patient in this way while giving a diagnosis or speaking of a cure rather than turning 
around and addressing the patient directly. This could be interpreted as the doctor 
placing a higher-level importance on handling the X-ray and other tasks than the 
patient’s needs for an empathetic delivery of medical information.
8.3.2 Interpersonal
The two human RPs in this image are not portrayed in close proximity—this 
far distance between them suggests a degree of separation. While the doctor and 
patient are looking at each other, neither is creating visual demand with the audi-
ence of this image. However, through the iconic display of anger on the patient’s 
face, the reader is invited to empathize with the RP. Along with the distance 
between the two human RPs, the authors have chosen to show the reader the entire 
bodies of these characters; by doing so, the authors have presented the scene as 
further away, or perhaps given us the perspective of an outsider looking in, rather 
than being up close and a part of the conversation.
8.3.3 Compositional
Through the facial expression of the patient in response to the doctor’s com-
ments, the reader may interpret the distrust of or frustration with medical care by 
the patient. The eyes of the patient may be viewed as frustrated or defeated upon 
the delivery of this news while already out of their comfort zone from being in the 
hospital. This may be viewed as a metacommentary on societal opinions of medical 
care in the United States and that of the authors, however, infinitely intertwined the 
two may be.
8.3.4 Modality of the metafunctions
Discursive analysis of this comic by Hoest and Reiner yields themes of patient 
distrust or dissatisfaction, positioning of the doctor at a higher level, and the 
authority of the medical-school diploma. While looking at this image in terms of 
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could be seen as hovering over the room as with the previous example, vectors are a 
stronger form at play within this image.
Looking over their shoulder and down the patient, the doctor could be inter-
preted as positioned or framed in a position of power via vectors. Not only stand-
ing is a more powerful position than sitting, the position in the upper right-hand 
corner places the doctor at a higher eye-level-plane than the patient. The reader 
might question why the authors have decided to portray the doctor speaking to the 
patient in this way while giving a diagnosis or speaking of a cure rather than turning 
around and addressing the patient directly. This could be interpreted as the doctor 
placing a higher-level importance on handling the X-ray and other tasks than the 
patient’s needs for an empathetic delivery of medical information.
8.3.2 Interpersonal
The two human RPs in this image are not portrayed in close proximity—this 
far distance between them suggests a degree of separation. While the doctor and 
patient are looking at each other, neither is creating visual demand with the audi-
ence of this image. However, through the iconic display of anger on the patient’s 
face, the reader is invited to empathize with the RP. Along with the distance 
between the two human RPs, the authors have chosen to show the reader the entire 
bodies of these characters; by doing so, the authors have presented the scene as 
further away, or perhaps given us the perspective of an outsider looking in, rather 
than being up close and a part of the conversation.
8.3.3 Compositional
Through the facial expression of the patient in response to the doctor’s com-
ments, the reader may interpret the distrust of or frustration with medical care by 
the patient. The eyes of the patient may be viewed as frustrated or defeated upon 
the delivery of this news while already out of their comfort zone from being in the 
hospital. This may be viewed as a metacommentary on societal opinions of medical 
care in the United States and that of the authors, however, infinitely intertwined the 
two may be.
8.3.4 Modality of the metafunctions
Discursive analysis of this comic by Hoest and Reiner yields themes of patient 
distrust or dissatisfaction, positioning of the doctor at a higher level, and the 
authority of the medical-school diploma. While looking at this image in terms of 
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modality scope, considering all of the elements, the reader may interpret this image 
as highly plausible and likely to have happened.
8.4 Rhymes with Orange by Hilary Price
With over 400 non-recurring characters, the author still has not found anything 
that rhymes with orange. This high energy comic strip examines the universal 
truths of the ordinary: in-laws, driving, pets, children, and love. With recreations 
of daily life of its readers, this comic often points out just how weird, yet wonderful, 
humanity is.
In this comic titled Modern Medicine (Figure 4) by Hillary Price, readers are 
taken into a care unit. This comic has livelier colors than the previous with pastels 
of green, orange, and blue. The author pays little attention to extraneous detail with 
a focus on the image at whole. In the first frame of the comic, the title of this strip 
is introduced. At the bottom of the panel, the reader can see the doctor asking the 
patient “Can you give me a hand?” In the second panel, the reader of this comic gets 
a zoomed-out image of the scene. A doctor is in an exam room looking for their 
stethoscope which is apparently tangled up with headphones. The patient is sitting 
in their bed watching as the doctor says, “Shoot, my earbuds.”
The main represented participants in these two panels include the doctor, the 
white coat, the patient, the earbud-stethoscope knot, and the patient’s room. The 
doctor in these two panels is portrayed wearing a white coat with business attire 
underneath. The patient is portrayed as presumably elderly, with grey hair, and 
glasses. The room is portrayed rather bare, lending attention to the other RPs. 
Themes contained within these panels include the aloofness of the doctor, the 
salience of the laboratory coat, and humor.
8.4.1 Representational
Surrounded by a sea of green, the doctor’s laboratory coat seems to stick out as a 
prominent represented participant within this image. Combining the length of the 
two panels together, the doctor and their coat are in the true center of the comic. 
The center position lends power to this RP.
Another theme that can be seen across the data pool of comics, including this 
panel specifically, is the perceived or illustrated aloofness of doctors. As the reader 
follows the composition of the art, their eye moves from the foot of the bed up to 
the patient’s face who is looking at the knot. From vectors drawn, emphasis is placed 
on the knot that the stethoscope and earbuds are in. This knot could be interpreted 
as a symbol for the doctor’s mind while making rounds. Perhaps the author has been 
Figure 4. 
Rhymes with Orange by Hilary Price, published on January 16, 2018 [45].
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a patient and felt, consciously or subconsciously, that doctors can be distracted by 
out-of-hospital issues. Along with distracted doctors comes distrust in healthcare 
and healthcare professionals. For example, if a patient was in pre-op and a doctor 
was seemingly distracted or not fully present, the patient could suffer higher levels 
of distress.
8.4.2 Interpersonal
The fact that the author has chosen to portray the doctor and the patient at a fur-
ther social distance may suggest something toward the relationship between these 
two RPs. In the same way, the author has not utilized any form of directly address-
ing the reader of this comic to enhance viewing. However, with the analysis of facial 
expressions, the reader may get a strong sense of the situation. While not neces-
sarily iconic displays of emotion through facial features, the reader could envision 
themselves as the patient or the doctor and imagine themselves in this context. This 
image has both believable and unbelievable aspects to it: that a doctor would keep a 
stethoscope in their pocket with earbuds rather than taking a different approach to 
avoid such tangled circumstances could be viewed as fiction; however, readers may 
look into this setting and empathize with how easy it can be to get earbuds tangled 
in a knot.
8.4.3 Compositional
These two comics have a sense of humor interjected into their illustration. The 
way the author portrays the expression on the doctor’s face versus the expression on 
the patient’s face could be interpreted as using humor in stressful situations to cope, 
or perhaps to relate to those who have felt in similar ways.
8.4.4 Modality of the metafunctions
This comic by price portraying a doctor entering a patient’s room continues the 
trend of media portraying—or reflecting—societal distrust of practitioners, the use 
of white coats to position practitioners over patients, and humor as used in stressful 
situations.
9. Discussion and conclusions
Through this close reading of Carpe Diem, Rhymes with Orange, The Lockhorns, 
and Bizarro, explicit and implicit cultural beliefs held about medicine, including 
practitioners and patients, have been revealed through the study of signs and sym-
bols and the meaning-making work they perform [10, 11]. It could be argued that 
these beliefs as conveyed through comics are more salient than those in the articles 
of the same newspapers as comics provide readers more tools for understanding 
than words do on their own [1, 34].
For example, the authors of the comics usually portrayed doctors in positions of 
higher power. As we know from Kress and Van Leeuwen [12] and de Rothewelle [1], 
and through the findings of Kaplan-Weinger’s study of graphic medicine [34], the 
placement of a represented participant and the distance between represented par-
ticipants within an image are meaningful. Through these four comics, the doctors 
were portrayed in positions of higher power. For example, just as Kaplan-Weinger 
analyzed the planes of characters represented in comics, it could be viewed that 
the doctors are portrayed on higher planes than patients and looking down upon 
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of the same newspapers as comics provide readers more tools for understanding 
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For example, the authors of the comics usually portrayed doctors in positions of 
higher power. As we know from Kress and Van Leeuwen [12] and de Rothewelle [1], 
and through the findings of Kaplan-Weinger’s study of graphic medicine [34], the 
placement of a represented participant and the distance between represented par-
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them when addressing the patients. These vectors painted with the eyes of doctors 
and patients serve as valuable insight. Also lending emphasis to the doctors in these 
comics are the artifacts that give them agency and power. Kress and Van Leeuwen 
[12] demonstrate that the salience of an object within an image is a meaning-mak-
ing function used by authors. Kowalewski found that signs representing cultural 
ideologies created to lend a form of cognitive salience in the readership have impact 
[37]. In the same way, representations of medical school diplomas and white 
laboratory coats could be portrayed as signs or icons representing implicit cultural 
values and usually positioned in more salient forms than that of other RPs. These 
visual artifacts could be interpreted as visually separating doctors from nurses and 
patients within these comics. These two items serve as tangible artifacts that appear 
to lend power to the doctor’s position.
Whereas the diploma and the laboratory coat lend power to the doctor’s posi-
tion, within this data set and the four comics on which the close reading was per-
formed, the position of doctor or physician is always portrayed as a male-presenting 
role. According to Schiffrin [9] and Davies and Harré [4], identity is performed 
and co-constructed through positioning. By positioning doctors as above those who 
they treat, the authors may be reinforcing the idea of a doctor’s autonomy. Kress 
and Van Leeuwen [12] also posit that proximity in relation to other humans can be 
used to interpret meaning. As is known from similar studies, such as that of Kaplan-
Weinger [34], the closer two human RPs are portrayed to each other, the more 
likely they may be to become intimate, which is typically represented by a friendly 
conversation or a handshake. On the other hand, characters portrayed further from 
each other could be interpreted as seeking no interaction. In the comics, the doctors 
were usually portrayed in a distant proximity to the patient, which could be inter-
preted as a lack of interest by the doctor in becoming too close to the patient.
The analysis of these four comics in particular shows that they all portray 
patients as inferior to doctors. This could be viewed as an extension of a patient’s 
distrust of doctors and a visual representation of how patients may be made to 
feel during interactions with doctors. Along with this distrust of doctors is what 
could be viewed as the portrayal of doctors acting aloof or pre-occupied at times 
when they could be more attentive to patients. These portrayals could be viewed as 
made through vectors and continued through the compositional metafunctions [2], 
including the use of written language. These portrayals of the doctors’ and patients’ 
opinions of each other could also be interpreted through facial features. The idea of 
patient’s distrust of doctors is more of a metaphorical device painted by the visual 
text such as the ones Juricevic and Horvath found in their work. Whereas meta-
phors may not have a specific and previously defined sign and signified correlation, 
icons do [36]. Anger, sadness, and happiness are all posited to be iconic emotional 
displays, that is, whenever these faces are made, one immediately knows what the 
other is feeling [1]. This window to the feelings of the represented participants lends 
ease to the reader when empathizing with the portrayed characters.
A lesser theme in the four comics examined in this analysis is the lack of 
portrayal of female presenting doctors. The author pays no homage to a binary 
gender system, though realizes these comics were created in a society where such a 
system is upheld by the cultural majority. Just as Dalbeto and Oliveira [38] located 
cultural stereotypes of women of color through visual analysis, this study found 
stereotypes of women in medical practice; within the male and female stereotypes 
as represented in these comics, doctors are always portrayed by men, and nurses are 
always portrayed by women. In the four closely dissected comics, and throughout 
the entire data pool of 24 comics, the results remain the same. Humor is another less 
prominent theme as displayed throughout the comics and is trickier to grasp as the 
medium itself is traditionally considered to be humorous. However, these comics 
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could be interpreted as containing humor to cope with stressful situations during 
medical exams and hospital stays. For example, in Carpe Diem, it is humorous that 
the doctor has misidentified the X-ray, but it is also a scary situation as one wrong 
move in a procedure could be life-threatening. Perhaps it is the author’s way of 
attempting to distress a portrayal of a situation, where a doctor is aloof on the job.
These comics are products of the society, and they were created in and may be 
found to reflect the ideologies of that society [7]. Cohn et al. [46] have found that 
the interpretation of visuals and rhetorical devices in comics is culturally depen-
dent. Whereas all of the identified themes and ideologies presented in this analysis 
may yield great insight into the medical industry, they may not be the representative 
of the various cultures of the world. For example, the push toward a relationship-
based approach to the doctor-patient relationship may be a product of United States 
culture and may not transfer over—the person reading these comics as distributed 
in India may not elicit the same responses. Just as we know that comics can help 
bridge the understanding of difficult topics and create a response in the readership 
[8], it is also known that if comics do a poor job at depicting their story, the reader 
can become all the more confused as Farinella points out [47].
As Grice [48] states, all communication must uphold four maxims to be effec-
tive: the maxims of quantity, quality, relevance, and manner. Viewing these comics 
outside of their original cultural context could be viewed as violating communica-
tive maxims and would almost certainly be cause for different results. For example, 
in terms of the iconography of the white laboratory coat and the framed medical 
school diploma, the maxim of relevance might be violated in a culture that does 
not practice Western medicine. In other cultures, a doctor or a healer might be 
designated with a different type of attire and retained different types of artifacts on 
display to assert their knowledge.
Another consideration for these comics is the reflexive nexus that continues to 
construct culture by creators and receivers of discourse [4]. These comics have the 
potential to provide insight in what may be viewed in a positive light by creating 
change and improvement in medical care—or these comics may create a spiral 
effect that continues to sway popular opinion of medicine. For example, news 
media coverage of certain events is known to create an illusory truth effect [49]. 
This portrayal of what could be interpreted as negative ideologies surrounding 
medical care could continue to foster negative ideologies when medical associations 
and practitioners are moving in a different direction.
Whereas these comics may be a representation of the author’s beliefs and a 
reflection of cultural beliefs in general, just as Dalbeto and Oliviera have found 
[38], these comics are in distributed newspapers worldwide and may have a siz-
able impact. After all, comics are a product of the culture they are created in, and 
the artistic choices of the authors offer valuable cultural insight and potential to 
influence readers [38]. It is no longer assumed that the media has such an intrusive 
influence on the life of the individual; it is suggested that this discourse may aid in 
the framing of represented participants [1, 3]. With the reflexive nature of media 
in mind, the co-construction of cultural discourses by authors and audiences [4], 
these media may be viewed as a reflection of cultural opinion and having the ability 
to influence cultural opinion [3].
Taking into consideration media theory and the analysis of the comics, medical 
associations and practices may find valuable insight into the opinions and beliefs of 
not just the authors of these comics but of society as a whole. According to Dalbeto 
and Oliveira [38], “a critical analysis of comics, and of any cultural asset, is neces-
sary because […] they are not free of ideologies.” With this in mind, the themes of 
doctors as more powerful and more important than patients, doctors presenting 
as one of the two culturally accepted genders rather than the other, aloofness of 
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them when addressing the patients. These vectors painted with the eyes of doctors 
and patients serve as valuable insight. Also lending emphasis to the doctors in these 
comics are the artifacts that give them agency and power. Kress and Van Leeuwen 
[12] demonstrate that the salience of an object within an image is a meaning-mak-
ing function used by authors. Kowalewski found that signs representing cultural 
ideologies created to lend a form of cognitive salience in the readership have impact 
[37]. In the same way, representations of medical school diplomas and white 
laboratory coats could be portrayed as signs or icons representing implicit cultural 
values and usually positioned in more salient forms than that of other RPs. These 
visual artifacts could be interpreted as visually separating doctors from nurses and 
patients within these comics. These two items serve as tangible artifacts that appear 
to lend power to the doctor’s position.
Whereas the diploma and the laboratory coat lend power to the doctor’s posi-
tion, within this data set and the four comics on which the close reading was per-
formed, the position of doctor or physician is always portrayed as a male-presenting 
role. According to Schiffrin [9] and Davies and Harré [4], identity is performed 
and co-constructed through positioning. By positioning doctors as above those who 
they treat, the authors may be reinforcing the idea of a doctor’s autonomy. Kress 
and Van Leeuwen [12] also posit that proximity in relation to other humans can be 
used to interpret meaning. As is known from similar studies, such as that of Kaplan-
Weinger [34], the closer two human RPs are portrayed to each other, the more 
likely they may be to become intimate, which is typically represented by a friendly 
conversation or a handshake. On the other hand, characters portrayed further from 
each other could be interpreted as seeking no interaction. In the comics, the doctors 
were usually portrayed in a distant proximity to the patient, which could be inter-
preted as a lack of interest by the doctor in becoming too close to the patient.
The analysis of these four comics in particular shows that they all portray 
patients as inferior to doctors. This could be viewed as an extension of a patient’s 
distrust of doctors and a visual representation of how patients may be made to 
feel during interactions with doctors. Along with this distrust of doctors is what 
could be viewed as the portrayal of doctors acting aloof or pre-occupied at times 
when they could be more attentive to patients. These portrayals could be viewed as 
made through vectors and continued through the compositional metafunctions [2], 
including the use of written language. These portrayals of the doctors’ and patients’ 
opinions of each other could also be interpreted through facial features. The idea of 
patient’s distrust of doctors is more of a metaphorical device painted by the visual 
text such as the ones Juricevic and Horvath found in their work. Whereas meta-
phors may not have a specific and previously defined sign and signified correlation, 
icons do [36]. Anger, sadness, and happiness are all posited to be iconic emotional 
displays, that is, whenever these faces are made, one immediately knows what the 
other is feeling [1]. This window to the feelings of the represented participants lends 
ease to the reader when empathizing with the portrayed characters.
A lesser theme in the four comics examined in this analysis is the lack of 
portrayal of female presenting doctors. The author pays no homage to a binary 
gender system, though realizes these comics were created in a society where such a 
system is upheld by the cultural majority. Just as Dalbeto and Oliveira [38] located 
cultural stereotypes of women of color through visual analysis, this study found 
stereotypes of women in medical practice; within the male and female stereotypes 
as represented in these comics, doctors are always portrayed by men, and nurses are 
always portrayed by women. In the four closely dissected comics, and throughout 
the entire data pool of 24 comics, the results remain the same. Humor is another less 
prominent theme as displayed throughout the comics and is trickier to grasp as the 
medium itself is traditionally considered to be humorous. However, these comics 
141
Visual Pathologies: The Semiotics of the Patient and the Practitioner in Comics
DOI: http://dx.doi.org/10.5772/intechopen.88262
could be interpreted as containing humor to cope with stressful situations during 
medical exams and hospital stays. For example, in Carpe Diem, it is humorous that 
the doctor has misidentified the X-ray, but it is also a scary situation as one wrong 
move in a procedure could be life-threatening. Perhaps it is the author’s way of 
attempting to distress a portrayal of a situation, where a doctor is aloof on the job.
These comics are products of the society, and they were created in and may be 
found to reflect the ideologies of that society [7]. Cohn et al. [46] have found that 
the interpretation of visuals and rhetorical devices in comics is culturally depen-
dent. Whereas all of the identified themes and ideologies presented in this analysis 
may yield great insight into the medical industry, they may not be the representative 
of the various cultures of the world. For example, the push toward a relationship-
based approach to the doctor-patient relationship may be a product of United States 
culture and may not transfer over—the person reading these comics as distributed 
in India may not elicit the same responses. Just as we know that comics can help 
bridge the understanding of difficult topics and create a response in the readership 
[8], it is also known that if comics do a poor job at depicting their story, the reader 
can become all the more confused as Farinella points out [47].
As Grice [48] states, all communication must uphold four maxims to be effec-
tive: the maxims of quantity, quality, relevance, and manner. Viewing these comics 
outside of their original cultural context could be viewed as violating communica-
tive maxims and would almost certainly be cause for different results. For example, 
in terms of the iconography of the white laboratory coat and the framed medical 
school diploma, the maxim of relevance might be violated in a culture that does 
not practice Western medicine. In other cultures, a doctor or a healer might be 
designated with a different type of attire and retained different types of artifacts on 
display to assert their knowledge.
Another consideration for these comics is the reflexive nexus that continues to 
construct culture by creators and receivers of discourse [4]. These comics have the 
potential to provide insight in what may be viewed in a positive light by creating 
change and improvement in medical care—or these comics may create a spiral 
effect that continues to sway popular opinion of medicine. For example, news 
media coverage of certain events is known to create an illusory truth effect [49]. 
This portrayal of what could be interpreted as negative ideologies surrounding 
medical care could continue to foster negative ideologies when medical associations 
and practitioners are moving in a different direction.
Whereas these comics may be a representation of the author’s beliefs and a 
reflection of cultural beliefs in general, just as Dalbeto and Oliviera have found 
[38], these comics are in distributed newspapers worldwide and may have a siz-
able impact. After all, comics are a product of the culture they are created in, and 
the artistic choices of the authors offer valuable cultural insight and potential to 
influence readers [38]. It is no longer assumed that the media has such an intrusive 
influence on the life of the individual; it is suggested that this discourse may aid in 
the framing of represented participants [1, 3]. With the reflexive nature of media 
in mind, the co-construction of cultural discourses by authors and audiences [4], 
these media may be viewed as a reflection of cultural opinion and having the ability 
to influence cultural opinion [3].
Taking into consideration media theory and the analysis of the comics, medical 
associations and practices may find valuable insight into the opinions and beliefs of 
not just the authors of these comics but of society as a whole. According to Dalbeto 
and Oliveira [38], “a critical analysis of comics, and of any cultural asset, is neces-
sary because […] they are not free of ideologies.” With this in mind, the themes of 
doctors as more powerful and more important than patients, doctors presenting 
as one of the two culturally accepted genders rather than the other, aloofness of 
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doctors on the job, and distrust in doctors and the medical system were interpreted. 
These themes could be interpreted largely as the reflections of societal opinions of 
medical practice and could be taken as pointers to improve patient satisfaction by 
reducing stress through building doctor-patient trust [5, 6]. Comics pull readers in 
and help them to imagine themselves in the situations pictured; therefore, practitio-
ners may find comics as a powerful tool for improving patient care and understand-
ing the patient’s experience [34].
10. Limitations and future research
This research purposely works with a small sample size from one news syndi-
cation to make data manageable. To establish a farther-reaching analysis of how 
medicine is represented in editorial cartoons and the influence these cartoons have 
on culture, a larger sample size from multiple sources could broaden the results. 
To facilitate a scope this large, a data-analytic technology to aid research would be 
necessary. Along with a larger scope, it is known that images may mean different 
things in different cultures and thus would be worthy of dissection from a cross-
cultural standpoint [46].
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